Electrical  World 

The  consolidation  of  EIlectrical  World  and  Engineer  and  American  Electrician. 


VoL.  LIV. 


NEW  YORK.  THURSDAY,  SEPTEMBER  2,  1909. 


No.  10. 


PUBLISHED  WEEKLY  BY  THE 

McGraw  Publishing  Company 

Tames  H.  McGraw,  President. 

J.  M.  Wakeman,  ist  Vice-President.  A.  E.  Clifford,  2d  Vice-President. 
Curtis  E.  Whittlesey,  Secretary  and  Treasurer. 

239  West  Thirty-ninth  Street,  New  York. 
Telephone  Call:  4700  Bryant.  Cable  Address:  Electrical,  New  York. 

Edited  by  T.  C.  Martin  and  W.  D.  Weaver. 

Chicago  Office . 590  Old  Colony  Building 

-Cleveland  Office . 1015  Schofield  Building 

Philadelphia  Office . Real  Estate  Trust  Building 

European  Office.  ..  .Hastings  House,  Norfolk  St..  Strand,  London,  Eng. 

TERMS  OF  SUBSCRIPTION: 

United  States,  Cuba  and  Mexico . per  year,  $3.00 

Dominion  of  Canada . per  year,  4.50 

•Other  Foreign  Countries  within  the  Postal  Union . per  year,  6.00 

25  shillings.  25  marks.  31  francs. 

Foreign  subscriptions  may  be  sent  to  our  European  office. 

Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
giving  old  as  well  as  new  address.  No  copies  of  issues  prior  to  January, 
1908,  are  kept  on  sale,  except  in  bound  volumes.  Subscription  orders 
being  renewable  at  the  end  of  the  month  indicated  on  the  wrapper,  the 
sending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
by  the  publishers. 

NOTICE  TO  ADVERTISERS 

Changes  of  advertising  copy  should  reach  this  office  ten  days  in  advance 
of  date  of  issue.  New  advertisements  will  be  accepted  up  to  noon  of 
Monday  for  the  paper  dated  Thursday  of  the  same  week. 

Copyright,  1909,  by  McGraw  Publishing  Company. 

Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 

The  circulation  of  Electrical  World  for  1908  was  898,000. 
Of  this  issue  25,000  copies  are  printed. 

NEW  YORK.  THURSDAY,  SEPTEMBER  2,  1909. 


•  CONTENTS. 

Editorial  . 

Winnipeg  Convention  of  the  British  .\ssociation  for  the  Advancement 

of  Science  . . . 

Convention  of  the  .Vssociation  of  Edison  Illuminating  Companies - 

Undergrounded  Secondary  in  an  Italian  Village . 

New  Canadian  St.  Lawrence  Hydro-Electric  Development . 

Important  Consolidation  of  Companies  Approved  in  Massachusetts.. 

Valuation  of  Public  Utility  Plants . 

Cambridge  (Mass.)  Central-Station  Report . 

Large  Transvaal  Hydro-Electric  Plant . 

Electric  Lighting  for  Destroying  Insects . 

American  Fire-Alarm  Systems . 

Truckee  River  (Cal.)  Power  Deal....... . 

Plans  for  Extending  Chicago  Street  Lighting . 

Massachusetts  Commission  News . 

Wisconsin  Rate  Commission  News . . . 

New  York  Public  Service  Commission  News . 

Current  News  and  Notes . 

Combination  System  of  the  Hydro-Electric  &  Gas  Company,  of  War¬ 
ren,  Ohio  . 

An  Electric  Hotel . '- . 

Electricity  in  Construction  Work . 

Street-Lighting  for  Small  Towns.  By  J.  R.  Cravath . 

Street-Lighting  for  New  England . 

Special  Street  Illumination  in  Chicago . 

Street-Lighting  Conditions  in  Boston . 

Importance  of  Testing  Meters . . . . . . .  . . 

The  Fellow-Servant  Rule  or  the  Doctrine  of  Common  Employment. 

By  John  Edson  Brady . . . 

Firing  Cheap  Grades  of  Coal  Economically.  By  William  Kavanagh. . 
The  Prevention  and  Removal  of  Boiler  Scale — IV.  By  -W.  H. 

Wakeman  . ; . 

Letters  on  Practical  Subjects . 

Questions  and  Answers . ;  —  . . .  •  • : . 

Cost  of  Power  Production  in  a  Representative  Central  Station . 

Suggestions  Toward  Promoting  Electric  V^ehicle  Service  Through  Cen¬ 
tral  Stations.  By  J.  H.  V^ail . 

The  Price  of  Electricity.  By  \V.  D.  Marks . 

Shoe-Store  Window  Lighting  . 

Roller-Coaster  Illumination  by  Flaming  Arcs . 


I^rge  Animated  Signs  in  New  York  City. 
Dry  Goods  Store  Window  Lighting . 


Special  Illumination  at  Fort  Wayne,  Ind.... . 

Show-Window  Lighting  at  Electric  Shop,  Chicago . 

Window  Lighting  in  New  York . 

Letter  to  the  Editors:  ^  . 

Low  vs.  High  Candle-Power  Tungsten  Lamps.  By  Louis  J.  Auer¬ 
bach  er  . 

Digest  of  Current  Electrical  Literature . . 


Developments  in  Street  Lighting. 

While  developments  have  been  quite  rapid  in  the  lighting 
field,  due  to  the  recent  advent  of  high-efficiency  arc  and  incan¬ 
descent  lamps,  it  has  required  time  to  introduce  the  new  illumi- 
nants — not  that  there  was  any  doubt  as  to  their  increased  effi¬ 
ciency,  but  civilization  refuses  to  quicken  its  steps  to  accommo¬ 
date  an  energetic  industry.  Lighting  companies,  their  vision 
warped  by  fears  of  decreased  earnings,  were  also  backward  for 
a  time  in  meeting  the  issue  squarely,  until  observation  proved 
their  suspicions  groundless  and  they  found  themselves  hinder¬ 
ing  the  march  of  progress.  The  signs  are  now  favorable  for  a 
general  awakening.  Merchants’  associations  everywhere,  even 
though  impelled  thereto  by  the  selfish  motives  of  increased 
trade,  have  given  an  impetus  to  the  demand  for  greater  outdoor 
illumination.  At  present  most  of  this  work  is  paid  for  from 
private  sources,  but  it  is  not  reasonable  to  suppose  that  such  a 
condition  of  affairs  will  long  endure.  The  general  public,  seeing 
first-class  lighting,  appreciates  its  importance  and  realizes  its 
practical  value;  and  in  many  cases  it  is  only  a  matter  of  time 
when  these  special  installations  will  become  part  of  the  public 
lighting  system.  The  rivalry  of  cities  will  cause  such  installa¬ 
tions  to  be  widely  adopted,  and  the  standard  of  public  illumina¬ 
tion  will  thus  be  materially  increased.  That  the  movement  is 
from  below  and  not  from  above,  if  the  relation  of  taxpayer  to 
politician  can  be  thus  expressed,  is  certainly  indicative  of  ulti¬ 
mate  success. 

Happily,  the  development  has  been  toward  larger  units,  and 
there  are  illuminating  engineers  to  act  as  a  sort  of  fog-bells  to 
warn  one  of  the  rocks  and  shoals  to  be  encountered.  Street 
lighting  with  small  units  has  often  been  advocated  on  ample 
theoretical  and  economical  premises ;  but  unfortunately  the 
anticipated  results  have  not  always  been  realized  in  practice. 
As  pointed  out  elsewhere,  there  may  be  conditions  which  justify 
the  substitution  of  the  tungsten  lamp  for  the  enclosed  arc  lamp 
in  rural  communities,  but  many  considerations  enter  into  the 
proposition.  The  tendency  in  large  cities  is  to  displace  the  old 
carbon-arc  lamps  with  luminous  and  flaming  arcs.  This  transi¬ 
tion  from  insufficient  to  sufficient  is  natural;  and  any  movement 
in  the  opposite  direction  is  to  be  deplored.  Because  of  the 
reduced  maintenance  from  the  substitution  of  the  tungsten  lamp 
for  the  arc  lamp,  movements  in  a  retrograde  direction  are 
to  be  anticipated.  Unless,  however,  the  resulting  illumina¬ 
tion  is  as  good  or  better,  the  step  is  wrong.  That  the  pres¬ 
ent  enclosed  arc  lamp  has  seen  its  day  is  doubtless  true;  but  if  it 
must  go,  the  unit  which  replaces  it  should  be  a  more  efficient  arc 
and  not  an  incandescent  lamp  of  smaller  candle-power.  The 
standard  of  public  street  lighting  can  be  materially  advanced  with 
advantage  to  any  community.  The  method  of  replacing  carbon- 
arc  lamps  with  luminous-arc  lamps,  which  is  practised  in  New 
England,  for  instance,  is  to  be  commended.  Boston,  however,  has 
gone  a  step  further  and  thereby  placed  itself  at  the  head  of  the 
list  of  cities  where  lighting  conditions  are  measurably  near 
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what  they  should  be.  The  most  powerful  lamps  ever  used  in 
this  country  for  public  street  lighting  arc  installed  without  any 
increase  in  the  space  distribution,  and  better  uniformity  of 
illumination  is  obtained  by  increasing  the  height  of  the  lamp 
from  the  street.  The  Hub  now  obtains  more  light  per  lamp 
than  in  the  case  of  any  other  city  and  the  expenditure  per  unit 
of  light  is  less. 

Thi  International  Unit  of  Candle-Power. 

The  London  Electrician  has  recently  printed  an  interesting 
article,  by  Mr.  C.  C.  Paterson,  on  the  subject  of  the  inter¬ 
national  unit  of  candle-power,  in  which  a  number  of  compari¬ 
sons  between  the  British,  French,  German  and  American  stand¬ 
ard  candle-power,  as  obtained  by  different  observers  at  vari¬ 
ous  times,  are  tabulated.  The  article  draws  attention  to  the  fact 
that  the  photometric  comparison  of  flame  standards  is  always 
difficult  and  troublesome,  if  only  on  account  of  variations  in  the 
temperature,  humidity  and  COj  contents,  of  the  photometer- 
room  atmosphere.  The  precision  of  such  flame  comparisons  is, 
therefore,  relatively  limited.  On  the  other  hand,  the  precision 
of  comparisons  between  incandescent  secondary-standard  lamps 
of  the  same  color  is  considerably  greater,  and  it  is  intimated 
that  in  the  hands  of  good  observers,  provided,  with  good  ap¬ 
paratus,  the  precision  may  reach  three  significant  digits — that 
is,  say,  one  part  in  a  thousand — while  even  the  fourth  digit  is 
alluded  to  vaguely.  If,  however,  we  can  establish  and  maintain 
an  agreement  between  our  various  national  candle-powers,  we 
shall  be  well  content.  This,  we  believe,  is  only  possible  with 
monochrome  photometry,  by  the  use  of  seasoned  incandescent 
lamps  circulated  at  regular  intervals  among  the  laboratories. 
By  this  means  we  eliminate  all  atmospheric  questions,  and  con¬ 
fine  our  attention  to  voltmeters  and  incandescent  lamps. 


Gas  Competition. 

There  appears  never  to  have  been  a  time  in  the  history  of  elec¬ 
tric  lighting  when  the  central  station  has  had  gas  as  much  at  a 
disadvantage  as  now.  This,  too,  in  spite  of  the  fact  that  several 
improvements  have  been  made  in  methods  of  utilizing  gas  light 
recently,  so  that  with  proper  equipment  there  is  no  need  of  the 
gross  waste  of  light  which  formerly  was  a  necessity  with  gas 
burners.  The  tungsten  lamp  is,  of  course,  largely  responsible 
for  the  present  satisfactory  competitive  condition  of  electric 
lighting,  as  it  has  removed  the  last  argument  which  the  gas  man 
had  against  electric  light,  namely,  that  of  its  great  comparative 
cost.  It  has  become  apparent  from  reports  from  all  parts  of 
the  country  that  with  good  central-station  service  the  number 
of  consumers  who  will  put  up  with  the  inconveniences  of  gas 
lighting  is  becoming  relatively  less  and  less.  The  three  inherent 
defects  of  gas  lighting  which  the  public  does  not  like  are:  first, 
the  inconvenience  of  lighting  and  extinguishing;  second,  the 
heat,  smell  and  evil  effect  on  decorations,  and,  third,  the  uncer¬ 
tainties  as  to  mantles,  with  the  resultant  uncertainty  of  candle- 
power  and  gas  pressures. 

Now,  the  gas  man  naturally  has  very  playsible  arguments  With 
which  to  meet  all  three  of  these  points,  but  somehow  in  prac¬ 
tice  they  do  not  seem  to  work  out.  As  to  ease  of  control  (light¬ 
ing  and  extinguishing),  he  will  talk  glibly  about  the  various 
modern  contrivances  for  lighting  and  extinguishing  gas  from  a 
distance,  but  somehow  one  seldom  sees  these  devices  in  actual 
use,  for  the  simple  reason  that  a  consumer  who  has  money  and 


enterprise  enough  to  install  such  distant-control  apparatus  al¬ 
most  invariably  prefers  to  install  electrit  light.  As  to  the  heat 
question,  the  gas  man  will  tell  you  that  the  heat  generated  by  a 
gas-mantle  burner  is  really  so  small  as  to  be  noticeable  only  to 
a  person  with  imagination,  and  that,  after  all,  it  is  a  good  thing 
to  have  some  heat  to  create  natural  ventilation  in  the  room, 
which  ventilation,  he  claims,  is  better  in  a  room  having  the  heat 
of  gas  burners  than  one  where  this  heat  is  absent.  It  is  true 
he  will  cite  some  scientific  tests,  which  were  no  doubt  accurate, 
ill  which  the  ventilation  of  rooms  was  improved  by  the  presence 
of  burners,  but  he  fails  to  state  that  those  tests  were  not  made 
under  the  conditions  usually  prevailing  in  actual  practice.  Many 
thousands  of  users  of  electric  light  who  have  tried  both  know 
full  well  that  gas  creates  a  bad  odor  in  a  room  in  the  winter  and 
adds  perceptibly  and  uncomfortably  to  its  heat  in  summer.  The 
heat  of  the  gas  burner  is  further  largely  responsible  for  the  well- 
known  blackening  of  ceilings  where  gas  burners  are  used.  This 
blackening  is  so  pronounced  that  if  ceiling  decorations  are  to  be 
kept  presentable  the  cost  of  decorating  where  gas  is  used  will 
make  it  dear  at  any  price.  If  this  is  not  true,  why  do  the  promi¬ 
nent  real-estate  firms  of  Detroit  insert  in  their  leases  the  provi¬ 
sion  that  nothing  but  electric  light  shall  be  used?  These  big 
real-estate  firms  have  many  decorating  bills  to  pay  every  year 
and  they  know  very  well  the  cost  of  redecorating  gas-lighted 
apartments  as  compared  with  those  using  electric  lights.  In 
passing,  we  may  refer  to  the  destructive  effect  on  books  of  the 
vapor  from  gas  light,  which  in  time  will  utterly  ruin  the  ex¬ 
posed  part  of  a  leather  binding. 


When  we  come  to  the  question  of  candle-power,  there  is  no 
doubt  that  the  gas  man  can  make  a  very  fine  showing  on  paper 
when  he  uses  as  a  basis  tests  of  gas-mantle  burners  made  under 
laboratory  conditions.  The  discrepancy  between  these  labora¬ 
tory  conditions  and  those  obtained  in  actual  practice  are  to  the’ 
undoing  of  the  gas-mantle  burner  as  a  competitor  of  the  tung¬ 
sten  lamp.  While  it  is  not  to  be  claimed  that  electric  lamps  in 
practice  are  as  efficient  as  they  are  when  clean  and  new  and 
operated  at  the  proper  voltage  under  laboratory  conditions,  they 
come  much  nearer  in  practice  to  laboratory  conditions  than  do 
the  gas-mantle  burners.  Depreciation  in  candle-power  of  a 
tungsten  lamp  in  practice  is  caused  by  dirt  and  sometimes  by 
low  voltage.  In  the  case  of  the  gas-mantle  burner  there  are 
many  more  things  to  interfere  with  results.  A  considerable 
number  of  mantles  are  burned  long  after  they  are  partially 
broken.  This  causes  a  great  decrease  in  candle-power,  and  can 
only  be  obviated  in  practice  by  regular  maintenance  of  these 
burners  by  the  gas  company.  This  item  is,  therefore,  under  the 
control  of  the  gas  company  as  regards  stores  and  large  installa¬ 
tions,  but  not  as  regards  residences  and  the  numerous  small  in¬ 
dividual  burners.  The  gas-mantle  burner  will  give  its  maximum 
candle-power  only  when  adjusted  for  the  pressure  which  hap¬ 
pens  to  exist  at  the  burner  at  any  particular  moment.  It,  there¬ 
fore,  follows  that  even  if  a  burner  is  properly  adjusted  at  the 
time  it  is  put  on,  it  will  be  out  of  adjustment  a  large  propor¬ 
tion  of  the  time  because  of  the  fact  that  the  gas  pressure  in  prac¬ 
tice  varies  considerably  from  hour  to  hour.  Any  adjustment  that 
is  made,  whether  by  the  gas  company  or  the  consumer,  must, 
therefore,  be  a  compromise,  no  matter  how  intelligently  it  is 
made.  The  average  user  pays  little  attention  to  adjustment  aniT 
gets  correspondingly  poor  results.  For  example,  in  a  certain 
dining-room,  about  15-ft.  square,  where  there  are  four  standard 
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Welsbachs  in  a  central  chandelier,  it  is  found  necessary  to  use 
a  lamp  on  the  dining  table  within  a  month  after  new  mantles  are 
placed  on  the  burners.  Difficulties  of  adjustment,  together  with 
difficulties  of  keeping  mantles  in  good  condition,  are  inherent  in 
gas  lighting  and  are  not  likely  to  be  overcome.  The  inherent  ad¬ 
vantage  which  the  tungsten  lamp  has  over  the  gas-mantle  burner 
has  been  well  brought  out  in  some  recent  competitive  trials  of 
series  tungsten  street  lamps  versus  gas-mantle  burners.  The 
gas-mantle  street  lamps  used  had  a  beautiful  rating  as  to  candle- 
power,  but  the  difficulties  of  maintaining  this  candle-power 
under  actual  conditions  on  the  street,  as  contrasted  with  the  ease 
with  which  the  series  tungstens  were  kept  in  good  condition, 
brought  ridicule  on  the  competitive  claims  of  the  gas  companies. 
The  inherent  difficulties  with  which  the  gas  man  has  to  contend 
are  serious. 

The  Protection  of  the  Eyes  Against  Ultraviolet 
Rays  from  Artificial  Light  Sources. 

As  mentioned  in  the  Digest,  the  Elektrotechnische  Zeitschrift 
has  recently  published  an  article,  by  Dr.  W.  Voege,  on  the  sub¬ 
ject  of  eye-protection  from  the  ultraviolet  rays  emitted  by  mod¬ 
ern  electric  and  gas  lamps.  The  same  author  contributed  to 
this  subject  another  article  last  year,  to  which  reference  was 
made  at  the  time  in  our  news  and  editorial  columns.  That 
article  met  with  considerable  criticism.  It  indicated  that  our 
modern  lamps  were  more  dangerous  to  eyesight  than  natural 
sunlight,  owing  to  the  influence  of  ultraviolet  rays.  The  crit¬ 
icisms  on  the  article  pointed  out  that  sunlight  also  contains 
ultraviolet  light,  and  that,  consequently,  there  was  no  extraor¬ 
dinary  comparative  danger  in  the  light  from  modern  artificial 
illuminants.  The  new  article  returns  to  the  charge,  and  en¬ 
deavors  to  maintain  the  original  proposition,  with  the  aid  of 
additional  experimental  evidence.  It  appears  to  be  generally  ac¬ 
cepted,  by  all  parties  to  the  discussion,  that  ultraviolet  rays  are 
capable  of  injuring  the  human  retina.  The  only  question  is  as 
to  the  intensity  of  such  rays,  and  the  duration  of  their  applica¬ 
tion,  which  are  necessary  in  order  to  produce  injury.  It  is  clear 
that  since  ultraviolet  rays  are  present  to  some  extent  in  sunlight, 
even  granting  the  absorption  of  the  crystalline  lens  for  this  type 
of  radiation,  it  is  highly  probable  that  so  long  as  the  intensity 
of  the  ultraviolet  light  reaching  the  retina  does  not  exceed  a  cer¬ 
tain  moderate  value,  there  is  no  danger  of  injury  to  the  retina. 

It  is  also  admitted  on  all  sides  that  the  carbon  arc-light,  the 
mercury  arc-light  and  even  the  incandescent  and  VVelsbach- 
mantle  lamps  emit  ultraviolet  rays  especially  the  naked  arcs. 
It  seems  quite  likely  that  if  a  person  were  to  look  steadily  for 
long  intervals  of  time  at  either  the  midday  sun,  or  a  naked  arc 
lamp  close  by,  he  would  be  likely  to  injure  his  eyes.  Very  likely 
the  ultraviolet  and  violet  rays  would  be  the  most  injurious 
rays  in  these  beams.  In  a  lesser  degree,  it  is  quite  reasonable 
that  a  person  might  injure  his  eyes  by  steadily  gazing  at  a 
powerful  incandescent  lamp,  or  a  strong  Welbach-mantle  gas 
lamp,  for  long  intervals  of  time.  It  is,  however,  unlikely  that 
injury  to  the  normal  eyes  would  be  produced  either  by  sunlight, 
arc  light  or  any  other  type  of  illumination,  which  was  not  un¬ 
duly  powerful,  if  the  eye  were  not  allowed  to  rest  on  the 
vivid  source.  Bright  sunlight  illumination  on  a  book  or  draw¬ 
ing,  watched  closely  for  an  hour  at  a  time,  may  be  very  harm¬ 
ful,  and  bright  arc-light  illumination  likewise;  but  we  all  know 
that  moderate  daylight  illumination,  and  moderate  artificial 
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illumination  of  any  kind,  is  harmless,  if  we  do  not  gaze  directly 
at  the  source  of  light.  No  sensible  person  gazes  directly  at  the 
midday  sun.  Unfortunately,  many  persons,  ordinarily  sensible, 
do  gaze  directly  at  an  arc  lamp,  or  other  strong  artificial 
illuminant,  if  they  have  the  opportunity  to  do  so. 


The  inference  is,  therefore,  that  all  strong  lights  should  be 
hidden  from  direct  gaze,  whether  they  are  rich  in  violet  rays  or 
not.  If  they  are  rich  in  violet  rays,  there  is  all  the  more  rea¬ 
son  in  hanging  them  out  of  direct  vision.  If  the  lamps  must 
be  suspended  in  full  view,  then  shades  or  diffusing  globes 
should  be  used.  Finally,  if  shades  or  diffusing  globes  cannot 
be  availed  of,  then  plain  glass  globes  help,  for  they  absorb 
ultraviolet  light  to  a  considerable  extent,  while  special  brands 
of  tinted  glass  may  absorb  ultraviolet  rays  altogether.  Even 
then,  the  practice  of  gazing  steadily  at  the  shaded  lamps  should 
be  avoided  by  all  who  respect  their  eyesight.  When  arc  lamps 
or  other  violet-rayed  lights  are  hidden  from  direct  gaze  there 
•should  be  no  danger  from  violet  rays  if  the  working  illumina¬ 
tion  is  moderate.  Daylight  is  the  argument  for  this  proposition. 

Indeterminate  Franchises. 

Ever  since  Wisconsin  established  its  public  utility  commis¬ 
sion  there  has  been  considerable  interest  in  that  State  regarding 
the  indeterminate  franchises  or  permits  which  are  provided  for 
by  the  Wisconsin  public-utility  law.  This  general  idea  has 
been  well  tried  out  in  Massachusetts,  but  the  legal  status  of  the 
indeterminate  permit  in  Wisconsin  is  yet  to  be  fully  determined, 
h  is  notable  that  the  last  session  of  the  Wisconsin,  Legislature 
extended  to  1911  the  time  within  which  the  public  service  com¬ 
panies  of  the  State  may,  if  they  desire,  relinquish  their  present 
franchises  and  place  themselves  in  the  hands  of  the  commission 
under  an  indeterminate  permit.  The  present  Wisconsin  com¬ 
mission  is  much  in  favor  of  the  indeterminate  permit  idea, 
which  it  considers  is  based  on  grounds  of  sound  economics. 
The  commissioners  believe  that  for  a  company  to  be  able  to 
give  the  lowest  possible  rates  and  best  service,  it  must  have  the 
exclusive  and  perpetual  right  to  operate  within  its  territory 
as  long  as  it  is  willing  and  able  to  conform  to  reasonable  regu¬ 
lation.  If  there  is  an  uncertainty  as  to  the  renewal  of  a  fran¬ 
chise  at  the  end  of  a  definite  franchise  period,  provision  must 
be  made  for  large  sinking  funds  to  retire  the  securities  of  the 
corporation  by  the  time  the  franchise  expires.  Such  a  condi¬ 
tion  of  affairs  is  neither  conducive  to  the  lowest  rates  nor  to  the 
best  service.  From  the  standpoint  of  public  policy  it  is  held  to 
be  extremely  undesirable,  because  a  public-service  corporation 
should  be  in  a  position  to  improve  continuously  and  extend  its 
plant  without  the  complications  caused  by  the  expiration  of  a 
franchise  with  no  provision  as  to  what  shall  become  of  the 
physical  property  at  the  end  of  that  franchise.  The  only  rea¬ 
son  that  the  definite-term  franchise  has  ever  been  at  all  satis¬ 
factory  or  feasible  in  practice  has  been  the  general  under¬ 
standing  that  at  the  expiration  of  any  franchise  a  company 
already  in  the  field  stands  an  excellent  chance  of  renewing  the 
franchise  with  possibly  some  changes  in  terms.  There  have, 
however,  been  a  number  of  cases  the  past  few  years  where  the 
expiration  of  franchises  has  meant  trouble  both  for  the  public 
and  for  the  companies.  Questions  have  been  raised  as  to 
whether  the  companies  had  any  rights  whatever  on  the  streets 
and  whether  if  the  franchise  were  not  renewed  any  provision 
should  be  made  for  the  purchase  of  the  physical  property.  The 
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public  has  suffered  from  inadequate  service  during  the  time 
such  franchise  controversies  have  been  going  on.  The  Cleve¬ 
land  and  Chicago  street  railway  franchise  controversies  are  the 
most  notable  cases.  It  is,  of  course,  perfectly  true  that  in  the 
smaller  towns  the  general  attitude  of  the  public  toward  public- 
service  corporations  is  more  favorable  than  in  the  large  cities, 
and  the  question  of  renewing  franchises  is  not  so  serious. 

In  Wisconsin  one  of  the  chief  questions  raised  in  connection 
with  the  indeterminate  permit  is  whether  the  bond-holders  of  a 
company  who  are  secured  by  a  mortgage  on  a  certain  definite 
franchise  may  not  raise  objections  to  the  surrender  of  this  sup¬ 
posedly  definite  piece  of  property  in  exchange  for  something 
indefinite.  What  the  decision  of  a  court  might  be  in  this 
matter  cannot  be  predicted,  but  from  the  standpoint  of  business 
oonimonsense  it  would  certainly  seem  that  the  bond-holders  of 
a  company  with  an  indeterminate  permit  would  certainly  be 
better  off  than  if  the  company  had  a  definite  term  franchise. 
While  the  exact  meaning  of  the  term  “indeterminate  permit”  is 
not  defined  in  the  Wisconsin  law,  the  evident  intent  is  to  give 
public-service  companies  operating  under  it  permission  to 
operate  perpetually,  dependent  only  on  good  behavior.  Now, 
if  a  public-service  company  operating  under  a  definite  fran¬ 
chise  does  not  conduct  itself  in  a  way  to  meet  public  approval, 

«t  is  practically  little  better  off  than  if  it  were  operating  under 
an  indeterminate  permit,  because  ways  and  means  will  be  found 
•by  the  public  to  harass  through  their  official  representatives  the 
company  in  a  way  which  will  seriously  interefere  with  profits 
and  make  the  financial  standing  of  the  enterprise  uncertain;  so 
that  while  technically  it  may  have  a  definite  franchise,  practi¬ 
cally  its  investment  is  insecure  under  adverse  public  sentiment, 
no  matter  whether  its  franchise  is  determinate  or  indeterminate. 

The  Tendency  Toward  Flat  Rates. 

It  is  curious  to  note  a  certain  spontaneous  movement  from 
the  extreme  refinements  of  metering  toward  the  old  line  of 
Hat  rates  similar  to  those  used  in  the  very  early  days  of  elec¬ 
tric  lighting.  We  are  not  considering  here  such  flat  rates  as 
are  the  result  of  legislative  meddling;  merely  those  which  have 
come  about  from  natural  causes,  the  principal  one  being  the 
introduction  of  high-efficiency  lamps.  No  theory  of  charging 
has  ever  been  able  to  take  account  with  even-handed  justice  of 
all  classes  of  customers,  while  every  theory  deals  successfully 
with  some  classes.  The  fact  that  nearly  every  scheme  of 
charging  gives  the  short  end  of  the  stick  to  the  small  consumer 
is  the  basis  of  most  of  the  protests,  which  sooner  or  later 
have  to  be  heeded.  The  mere  fact  that  gas  companies  live  and 
prosper  on  a  flat,  or  nearly  flat,  rate  makes  it  very  difficult  to 
persuade  the  public  that  really  the  fairest  and  best  thing  is  to 
fix  up  a  plan  of  intricate  discounts  all  in  favor  of  the  big  and 
steady  consumer.  Hence  of  late  there  has  been  a  backward 
swing  of  the  pendulum,  resulting  in  a  tendency  toward  flat 
rate,  at  least  in  the  case  of  residence  lighting.  All  pure  quan¬ 
tity  discounts,  maximum-demand  schemes  and  stand-by  charges 
tend  to  bear  heavily  on  domestic  uses  of  electricity,  with  the 
result  that  residences  are  almost  everywhere  the  gas  com¬ 
panies’  best  customers  and  their  owners  the  gas  companies’  best 
friends. 

Hence,  in  one  way  or  another,  many  electric  light  companies 
have  devised  means  of  smoothing  out  the  inequality  in  rates  by 


concessions  of  more  or  less  special  character,  of  which  the  flat 
rate  is  only  one  example,  and,  in  our  opinion,  not  a  very  de¬ 
sirable  one.  On  broad  general  principles  it  is  fairer  to  pay  by 
meter  for  the  energy  used.  To  be  sure,  from  the  standpoint  of 
many  ratemakers,  the  consumer  gets  a  great  deal  besides  en¬ 
ergy;  but,  on  the  contrary,  the  gas  company  sets  up  no  charges 
for  a  real  or  hypothetical  use  of  its  mains.  There  is  no  doubt 
that  the  costs  of  carrying  the  small  residence  customers  are 
abnormally  high,  and  perhaps  the  losses  through  excessive  use 
of  flat-rate  lamps  are  offset  by  the  general  expense  items 
avoided.  This  seems  at  least  to  be  the  theory  of  modern  flat- 
rate  charging,  when  not  simply  an  expedient  to  meet  the  high- 
efficiency  lamp  income  problem.  The  high  general  expense  is 
due  to  meter  costs  and  charges,  to  accounting  costs  and  to  col¬ 
lections.  The  first  can  be  greatly  reduced  when  a  cheap  meter 
appears,  as  it  is  now  likely  to  do  very  soon.  In  the  past,  the  high 
cost  of  meters,  reaching  $30  per  kilowatt,  has  severely  taxed 
central  stations.  The  second  item  will  remain  in  spite  of  cheap 
meters,  as  will  also  the  third.  On  a  flat  rate  there  is  no  meter 
charge,  and  the  bookkeeping  and  collection  work  are  compara¬ 
tively  simple.  It  seems  to  us  that  there  is  room  for  some  sim¬ 
plification  in  both  these  departments,  so  that  with  a  cheap 
meter  available  the  cost  of  carrying  the  small  consumer  may 
be  greatly  reduced.  Meanwhile  data  on  wasted  current  from 
flat  rates  will  accumulate  to  an  extent  that  will  enable  an  in¬ 
telligent  comparison  to  be  made.  The  flat  rate  is  now  being 
tried  in  a  number  of  foreign  cities,  in  one  at  least  with  meters 
read  at  infrequent  intervals  as  a  check  on  undue  consumption. 


The  residence  consumer,  in  spite  of  his  relatively  large 
occasional  demands  and  the  general  expense  he  entails,  has  one 
compensating  virtue  in  that  his  peak  load  does  not,  upon  the 
whole,  add  itself  to  the  general  peak,  but  follows  it.  The  load 
curves  of  the  few  cities  having  heavy  residence  business  show 
this  fact  very  plainly.  One  English  investigator  has  recently 
figured  that  a  central  station  can  actually  afford  to  supply 
residences  at  a  cheaper  rate  than  offices  or  shops  burning  lights 
for  short  hours.  Be  this  as  it  may,  a  load  that  is  off  the  peak 
is  in  itself  a  good  load  to  cultivate.  In  addition  to  the  lighting 
there  is  now  no  small  amount  of  incidental  use  of  electricity 
for  heating  and  cooking  that  deserves  to  be  encouraged.  At  a 
rate  low,  but  still  remunerative,  a  large  amount  of  such  busi¬ 
ness  can  be  secured.  In  at  least  one  considerable  city  this,  too, 
is  being  taken  on  a  flat  rate,  which  strikes  us  as  a  little  hazard¬ 
ous.  Better  cultivate  the  cheap  meter,  perhaps  using  even  an 
amp-hour  meter,  than  take  chances  with  the  considerable 
amounts  of  energy  involved  in  heating  and  cooking.  Detroit, 
in  which  the  domestic  load  is  considerable,  uses  schedules  so 
adjusted  as  to  throw  most  of  such  load  upon  the  secondary 
rate,  which  seems  far  preferable  to  flat  charges.  The  long  and 
the  short  of  the  matter  is  that  the  flat  rate  in  residence  work  is 
merely  a  convenient  way  of  putting  such  work  on  a  special 
schedule  that  will  get  the  business.  Its  aggregate  amount  is 
large,  as  the  profits  of  the  gas  companies  show,  and,  while  it  is 
made  up  of  small  items,  their  total  is  not  to  be  despised.  It 
does  not  seem  necessary,  however,  to  take  so  radical  a  method 
as  flat  rates  to  build  up  a  suitable  schedule  for  the  purpose. 
Simplified  metering  and  accounting  will  accomplish  the  same 
result  without  abandoning  the  very  valuable  safeguard  of 
measured  energy. 
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The  Logic  of  Consolidations. 

The  present  strong  tendency  to  unite,  by  purchase  or  merger, 
groups  of  electric  properties,  whether  contiguous  or  not,  into  con¬ 
solidated  companies  is  one  that  calls  for  very  careful  considera¬ 
tion  on  the  part  of  publicists.  The  component  properties  are, 
almost  without  exception,  public-service  corporations  of  one 
sort  or  another,  in  close  and  intimate  relations  with  the  daily 
lives  of  many  people.  Further,  from  this  condition  they  are 
in  an  increasing  measure  under  public  control.  Whatever  may 
be  the  ethics  of  such  control,  it  must  be  in  fact  recognized  as 
a  growing  force  which  must  be  reckoned  with  in  discussing 
the  present  issue.  In  view  of  the  enormous  extent  to  which 
industries  and  interests  have  been  consolidated  in  late  years, 
and  the  sinister  view  which  the  public  is  apt  to  take  of  them, 
too  often  from  the  standpoint  of  bitter  experience,  every  merger 
or  union  of  public-service  organizations  must  show  due  and  just 
cause  for  its  existence,  else  it  will  render  itself  liable  to  action 
that  may  be  severe  and  unfriendly.  In  other  words,  mergers 
of  this  kind  are,  rightly  or  wrongly,  objects  of  public  suspicion 
and  are  intrinsically  charged  with  the  burden  of  proving  their 
innocence.  Indeed,  at  the  present  time  every  merger  is  as¬ 
sumed  by  the  public  to  be  guilty  until  the  contrary  is  proved, 
and  in  the  case  of  electric  mergers  the  public  is  rapidly  acquir¬ 
ing  full  power  to  act  through  courts  or  commissions,  so  that  its 
judgments  are  enforceable.  In  point  of  fact,  many  unions  of 
electric  properties  are  actually  to  the  public  benefit,  instead  of 
having  a  hostile  import,  and  ought  to  be  encouraged.  Others 
are  perhaps  to  the  public  detriment  and  ought  to  be  severely 
dealt  with.  It  is  our  purpose  here  to  consider  the  relations  of 
various  sorts  of -electric  consolidations  to  the  public  interest,  in 
the  hope  of  establishing  some  fair  basis  of  judgment  by  which 
the  guilty  and  the  innocent  may,  in  a  measure,  be  separated. 
Each  class  should  receive  its  proper  deserts. 

At  the  start  one  may  separate  consolidations  into  two  radically 
distinct  classes — physical  consolidations  and  fiscal  consolidations. 
The  former  class  is  what  the  term  implies,  an  actual  union  of 
service  in  contiguous  plants,  and  generally  involves  a  certain 
amount  of  physical  reorganization,  bringing  ’  the  system  into 
unified  action  and  securing  the  full  advantage  of  a  single  equip¬ 
ment  and  management.  As  a  rule,  the  public  gains  by  every 
consolidation  of  this  character,  since  it  is  a  matter  of  experience 
that  a  big  plant  with  a  large  yearly  output  can  both  generate 
more  cheaply  and  distribute  more  economically  than  a  group 
of  small  plants,  to  say  nothing  of  the  lessened  general  expense 
and  the  stronger  backing  obtained.  Since  electric  plants  are 
rarely  in  actually  competitive  condition,  owing  to  charter  limita¬ 
tion,  their  physical  consolidation  has  no  tendency  to  raise  prices. 
Indeed,  as  a  matter  of  experience  again,  the  result  is  in  prac¬ 
tically  every  case  a  reduction  in  price,  either  throughout  the 
whole  territory  or  in  part  of  it,  and  no  increase  in  price  any¬ 
where.  This  is  the  ordinary  experience  in  the  numerous  cases 
in  which  a  large  city  station  has  gradually  taken  on  contiguous 
systems  in  outlying  territory  and  thus  expanded  into  a  con¬ 
solidation  covering  a  great  area.  Still  another  type  of  physical 
consolidation  may  be  found  in  the  numerous  transmission  net¬ 
works  that  have  grown  up  from  hydro-electric  plants.  Here 
there  is  an  especial  chance  for  material  gains  both  in  the  gen¬ 
eration  and  distribution  of  the  energy,  even  extending  to  the  bet¬ 
ter  hydraulic  utilization  of  the  available  water  perhaps  even  on 


different  watersheds.  On  the  whole,  one  can  properly  say  that 
unless  the  financing  of  a  physical  consolidation  involves  serious 
watering,  the  public  is  the  gainer.  Fanciful  prices  for  property, 
however,  involve  undue  fixed  charges  which  put  a  burden  ou 
the  plant  that  the  public  ultimately  has  to  bear.  Sooner  or 
later,  regulation  of  prices  is  likely  to  avenge  this  stock  water¬ 
ing.  A  public-service  corporation  if  caught  in  such  a  deal  is 
liable  to  have  the  water  squeezed  out  with  much  unpleasant 
violence. 

Fiscal  consolidations  are  quite  another  sort  of  thing.  The 
bringing  of  a  group  of  properties  under  intelligent  management 
with  strong  financial  backing,  of  course,  enables  some  economies 
to  be  made,  and  the  service  to  be  in  some  respects  bettered.  If 
the  properties  are  merely  in  the  same  hands,  the  gain  to  the 
public  lies  in  somewhat  bettered  service,  without  any  special 
countervailing  disadvantage,  except  perhaps  the  loss  of  a 
certain  local  interest  that  is  always  to  be  regretted.  But,  un¬ 
happily,  fiscal  consolidations  often  go  farther  than  this,  and 
involve  a  financial  union  with  the  issuing  of  a  large  block  of 
securities  on  which  the  interest  has  virtually  to  be  paid  from 
the  profits  of  the  more  prosperous  members  of  the  group.  In 
other  words,  the  group  is  bonded  heavily  and  the  few  good 
properties  have  to  take  care  of  the  “cats  and  dogs”  used  to 
float  the  bonds.  Consolidations  of  this  sort  are  clearly  to  the 
detriment  of  that  public  \v:hich  has  to  foot  the  bills,  and  hence 
the  commissions  are  likely  to  take  a  vigorous  hand  in  such 
cases,  and  offenders  need  expect  little  sympathy  if  they  suffer 
for  their  sins.  The  general  tendency  is  to  allow  to  public-service 
corporations  a  good  return  on  capital  actually  invested,  but  not 
upon  watered  securities  if  known  as  such.  Fiscal  combinations 
are  too  often  mere  stock-watering  devices,  and  it  would  be  a 
good  thing  for  the  electrical  industry  and  the  public  if  they 
could  be  brought  to  book  whenever  they  offend  in  this  way. 

However,  whatever  form  a  combination  may  take  is  of  small 
consequence  to  the  public  compared  with  the  purpose  of  the 
combination.  If  it  is  to  sell  the  maximum  possible  amount  of 
bonds  and  stock  on  the  property  involved  the  scheme  is  bad. 
and  from  every  standpoint  a  fraud  upon  the  public.  As  an 
illustration  of  this  class  we  need  only  point  to  the  New  York 
City  traction  fiscal  orgie  and  its  evil  effect  directly  on  the  local 
public  and  on  stockholders,  and  indirectly  on  the  traction  in¬ 
terest  at  large,  through  bringing  all  companies  under  suspicion, 
and  on  the  electrical  manufacturing  interest  through  the  partial 
closing  for  a  considerable  period  of  the  largest  single  market 
for  street  railway  apparatus  and  material.  If  the  purpose  is 
to  take  advantage  of  the  gains  from  concerted  action,  while 
holding  to  the  lines  of  conservative  investment,  the  public  is 
quite  invariably  the  gainer,  and  the  consolidation  is  a  good  one 
for  all  concerned.  In  looking  over  the  field  as  a  whole  one 
finds  many  good  unions  of  properties,  a  few  scandalously  bad 
ones  and  many  that  must  be  classified  as  indifferent  and  that 
deserve  rigorous  investigation  before  they  are  given  a  clean 
bill  of  health.  These  are  groups  where  securities  have  been 
stretched  a  little  too  far  and  the  load  has  been  hard  to  carry, 
where  service  has  not  improved  from  undue  economy  charge¬ 
able  to  over-large  capital.  For  such  there  should  be  stern 
remedial  measures  in  the  public  interest,  or  copious  blood¬ 
letting  via  a  reorganization  that  may  put  the  group  in  sounder 
health. 
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Winnipeg  Convention  of  the  British  Associa¬ 
tion  for  the  Advancement  of  Science. 

For  the  third  time  since  its  organization  the  British  Associa¬ 
tion  for  the  Advancement  of  Science  has  been  holding  its  an¬ 
nual  convention  on  Canadian  soil.  The  first  of  the  Canadian 
conventions  was  held  at  Montreal  in  1884,  the  second  at  Toronto 
in  1897,  and  the  third  at  Winnipeg  during  the  past  week.  In 
spite  of  the  fact  that  only  a  few  of  its  members  live  in  Canada, 
600  delegates  were  in  attendance  at  the  opening  meeting  on 
Aug.  25. 

Sir  Joseph  J.  Thomson,  professor  of  experimental  physics  in 
Cambridge  University,  as  president  of  the  association  deliv¬ 
ered  the  annual  address,  which  gave  an  outline  of  recent  de¬ 
velopments  in  physics.  President  Thomson  said  that  among 
the  discoveries  in  physics  made  since  the  previous  Cana¬ 
dian  convention,  the  first  in  importance  is  that  of  the 
Roentgen  rays.  “It  is  not,  however,  to  the  power  of  probing 
dark  places,  important  though  this  is,”  he  remarked,  “that  the 
influence  of  the  Roentgen  rays  on  the  progress  of  science  has 
mainly  been  due ;  it  is  rather  because  these  rays  make  gases, 
and,  indeed,  solids  and  liquids,  through  which  they  pass  con¬ 
ductors  of  electricity. 

“We  have  already  made  considerable  progress  in  the  task 
of  discovering  what  the  structure  of  electricity  is.  We  have 
known  for  some  time  that  of  one  kind  of  electricity — the  nega¬ 
tive — and  a  very  interesting  one  it  is.  We  know  that  negative 
electricity  is  made  up  of  units  all  of  which  are  of  the  same 
kind,  and  that  these  units  can  be  obtained  from  all  substances.” 
He  stated  his  l)elief  that  this  latter  fact  was  true  also  of  posi- 
ive  electricity. 

The  speaker  said  he  had  not  the  slightest  doubt  that  engi¬ 
neers  would  ultimately  succeed  in  utilizing  the  heat  of  the  sun 
directly  for  power,  “and  when  coal  is  exhausted  and  our 
water-power  inadequate,”  he  declared,  “it  may  be  that  this  is 
the  source  from  which  we  shall  derive  the  energy  necessary 
for  the  world's  work.” 

He  pointed  out  that  the  discovery  of  radium  has  entirely 
altered  the  aspect  of  one  of  the  most  interesting  geological 
problems — that  of  the  age  of  the  earth.  Scientists,  he  said, 
had  been  forced  to  abandon  Lord  Kelvin’s  estimate,  based  on  the 
theory  that  the  earth’s  crust  is  cooling  at  a  uniform  rate  due 
to  the  exhaustion  of  interior  heat — that  the  age  of  the  planet  is 
less  then  one  hundred  million  years.  It  has  furnished  another 
method,  however,  by  which  it  is  possible  to  determine  the  age 
of  a  rock  by  measuring  the  amount  of  helium  gas  it  gives  off 
during  a  certain  period. 

“The  new  discoveries  made  in  physics  in  the  last  few  years,” 
the  president  concluded,  “and  the  ideas  and  potentialities  sug¬ 
gested  by  them  have  had  an  effect  upon  the  workers  in  that 
subject  akin  to  that  produced  in  literature  by  the  Renaissance. 
It  has  quite  dispelled  the  pessimistic  feeling,  not  uncommon  at 
that  time  (20  years  ago),  that  all  the  interesting  things  had  been 
discovered,  and  all  that  was  left  was  to  alter  a  decimal  or  two 
in  the  physical  constant.” 

On  the  second  day  of  the  convention  meetings  were  held 
by  the  various  sections  for  the  discussion  of  geographical 
research,  chemistry,  engineering,  economic  science  and  agri¬ 
culture.  The  president  of  the  engineering  section.  Sir  W. 
H.  White,  discussed  Canadian  conditions  relating  to  trans¬ 
portation,  and  stated  that  the  most  important  problem  to-day 
is  that  of  providing  cheap  transportation  for  agricultural, 
mineral  and  forest  products  from  the  interior  to  the  seas.  He 
expressed  the  hope  that  British  capital  will  be  freely  employed 
in  the  development  and  utilization  of  all  of  the  resources  of  the 
Dominion. 

A  resolution  expressive  of  the  loss  to  science  in  the  death 
of  Simon  Newcomb,  the  astronomer,  was  presented  by  Presi¬ 
dent  Thomson. 

The  Friday  session  was  devoted  to  the  meetings  of  the  vari¬ 
ous  sections.  The  engineering  section  discussed  the  plans  con¬ 


nected  with  the  world’s  waterways,  including  the  Panama 
Canal  and  the  Hudson  Bay  route,  the  former  being  described 
by  Colonel  Goethals  and  the  latter  by  Dr.  Robert  Pell. 

No  session  was  held  on  Saturday.  Opportunities  were  af¬ 
forded  to  the  delegates  for  visiting  the  various  points  of  inter¬ 
est  in  the  neighborhood  of  Winnipeg. 

During  the  meeting  on  Monday,  President  Thomson  described 
a  series  of  experiments  to  prove  the  existence  of  a  definite 
positive  unit  of  electricity  and  to  estimate  its  size. 

As  a  result  of  an  election  held  on  Aug.  30,  Dr.  T.  G.  Bonney, 
F.R.S.,  the  British  geologist,  was  chosen  president  for  the  year 
1910-11.  The  president-elect,  who  is  now  emeritus  professor  of 
geology  in  University  College,  London,  was  born  in  1835  at 
Rugeley,  England.  He  was  educated  at  Uppingham  and  St. 
John’s  College,  Cambridge,  and  was  tutor  at  his  alma  mater 
from  1868  to  1876.  In  1884  he  was  made  Hulsean  lecturer  at 
Cambridge ;  from  1890  to  1892  he  was  Boyle  lecturer,  and  in 
the  latter  year  became  Bede  lecturer. 

The  meetings  next  year  will  be  held  at  Sheffield,  England, 
from  Aug.  31  to  Sept.  7. 


Convention  of  the  Association  of  Edison 
Illuminating  Companies. 

I'he  Association  of  Edison  Illuminating  Companies  opened  its 
thirtieth  convention  at  Briarcliff  Manor,  N.  Y.,  on  Tuesday  of 
this  week  and  was  still  in  session  as  we  went  to  press.  At  the 
fir,st  session  the  following  papers  were  presented,  in  addition 
to  the  usual  presidential  address  and  reports  of  committees : 
"Report  of  Committee  on  Meters,”  Mr.  J.  W.  Cowles,  Boston ; 
“Prepayment  Meters,”  Mr.  F.  G.  Vaughen,  Schenectady;  Report 
of  Committee  on  Storage  Batteries,  Mr.  Ernest  Lunn,  Chicago; 
“The  Tungsten  Lamp  Situation  in  Various  Cities,”  Mr.  E.  A. 
Haily,  Brookl3rn.  At  the  evening  session  Mr.  Samuel  Insull,  of 
Chicago,  gave  an  address  entitled,  “Combination  Lighting  and 
Railroad  Loads.”  The  report  of  the  committee  on  incandescent 
lamps  was  presented  by  Mr.  J.  W.  Lieb,  Jr.,  of  New  York. 

The  following  papers  and  reports  were  scheduled  for  Wed¬ 
nesday:  Report  of  Committee  on  National  Code,  Mr,  W. 
C.  L.  Eglin,  Philadelphia ;  Report  of  Committee  on  High 
Potential  Disturbances,  Mr.  W.  F.  Wells,  Brooklyn;  Re¬ 
port  of  Committee  on  Steam  Turbines,  Mr.  Alex.  Dow, 
Detroit;  “New  Low-Pressure  Turbine  Installations,”  Mr. 
W.  L.  R.  Emmet,  Schenectady;  “Gas  Power,”  Mr.  I,  E. 
Moultrop,  Boston ;  “Standard  Colors  for  Station  Piping,” 
Mr.  J.  P.  Sparrow,  New  York;  Report  of  Committee  on 
Electric  Heating  and  Kindred  Uses  of  Electricity,  Mr.  J.  F. 
Gilchrist,  Chicago;  “Special  Illumination  Features  of  the  Hud- 
son-Fulton  Celebration,”  Mr.  Arthur  Williams,  New  York; 
“The  Central  Stations  and  the  Electric  Vehicle,”  Mr.  F.  M. 
Tait,  Dayton;  “Commercial  Problems,”  Mr,  J.  F.  Gilchrist, 
Chicago;  “Electrochemical  Processes  as  Applied  to  Central - 
Station  Service.”  Mr.  C.  J.  Russell.  Philadelphia. 

The  final  session  was  held  on  Thursday,  the  program  being : 
Report  on  Fire  Insurance;  “Notes  on  a  Neglected  Phase  of 
the  Insurance  Question.”  Mr.  C.  D.  Haskins,  Schenectady; 
“Rules  for  Employees  from  a  Legal  Viewpoint,”  Mr.  J.  V. 
Oxtoby,  Detroit;  “The  Present  Conditions  on  the  Edison  Tube 
System,”  Introduction  to  Discussion  by  Mr.  W.  F.  Wells, 
Brooklyn ;  “Rotaries  versus  Motor-Generator  Sets  for  Central- 
Station  Service,”  Mr.  C.  W.  Stone,  Schenectady.  Attendance 
on  meetings  of  the  association  is  confined  to  members,  and 
papers  presented  are  only  in  exceptional  cases  given  out  for 
publication. 

The  election  of  officers  also  took  place  at  Thursday’s  session. 
As  a  fitting  conclusion  and  also  in  commemoration  of  the 
thirtieth  anniversary  of  the  introduction  of  the  incandescent 
lamp  a  dinner  was  given  to  Mr.  and  Mrs.  Edison  on  Thursday 
night.  Invited  to  this  function  were  a  number  of  pioneer  asso¬ 
ciates  of  Mr.  Edison. 
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New  Canadian  St.  Lawrence  Hydro-Electric 
Development. 

The  construction  of  a  large  hydro-electric  plant  will  soon  be 
commenced  on  the  St.  Lawrence  River  near  St.  Timothee, 
Quebec,  Canada.  The  old  Beauharnois  Canal  passes  around  the 
rapids  in  the  St.  Lawrence  River  at  Grand  Isle,  and  the 
Canadian  Light  &  Power  Company  has  acquired  from  the 
Government  the  right  to  enlarge,  modify  and  use  the  Beauhar¬ 
nois  Canal  for  power  purposes.  Near  St.  Timothee  the  canal 
passes  within  2000  ft,  of  the  river  bluff,  and  here  the  power 
station  will  be  located.  The  available  head  is  about  50  ft.  and 
the  water  supply  is  constant  the  year  round. 

The  present  initial  development  provides  for  21,600  shaft 
horse-power,  with  such  further  developments  as  may  be  required 
in  the  future. 

The  main  features  of  the  present  initial  construction  will  be 
as  follows: 

The  construction  of  a  canal  intake  and  headgates  at  Valley- 
field  about  3200  ft.  below  the  present  intake. 

The  enlargement  of  the  Beauharnois  Canal  from  the  intake 
to  the  station  site — 32,000  ft. — to  the  capacity  of  the  present 
initial  installation.  This  will  be  done  by  dredging  from  a  lo-ft. 
depth  to  an  i8-ft.  depth  and  building  some  embankments,  and 
will  involve  changes  in  certain  railroad  and  highway  bridges 
and  highways. 

The  construction  of  a  forebay  at  the  power-station  site.  The 
concrete  head  wall  will  be  of  gravity  section  and  about  40  ft. 
high.  The  embankments  will  have  a  clay  puddle  core  and  will 
average  about  30  ft.  in  height.  Also,  a  tailrace  excavation  for 
the  complete  10  units. 

A  power  station  for  four  main  units  and  two  exciter  units, 
the  equipment  of  which  will  be  as  follows:  Three  7200-hp  tur¬ 
bine  units ;  two  440-hp  exciter  turbine  units ;  governors,  etc. ; 
three  4000-kw  generators ;  two  250-kw  generators ;  three  4000- 
kw  transformers;  switchboard,  etc. 

A  27-mile  transmission  line  to  Montreal,  a  substation  and 
distribution  system  in  that  city. 

Some  of  the  more  important  quantities  involved  in  the  work 
are  as  follows:  Excavation,  1,243,000  cu.  yd.;  embankment, 
387,000  cu.  yd. ;  concrete,  45,000  cu.  yd. ;  cribwork,  6000  cu.  yd. 

It  is  estimated  that  the  present  initial  development  will  cost 
about  $4,000,000.  The  Canadian  Light  &  Power  Company  pro¬ 
poses  to  do  this  work  by  contract  on  the  basis  of  unit  prices. 
J.  G.  White  &  Company,  who  will  design  and  construct  the 
plant,  are  now  preparing  plans  and  specifications  for  the  fore¬ 
bay  excavation  and  embankment  and  power  house  and  head- 
wall  concrete  work  to  be  submitted  to  prospective  bidders,  and 
similar  plans  and  specifications  for  other  divisions  of  the  work 
will  follow  rapidly. 


Ungrounded  Secondary  in  an  Italian 
Village. 

During  a  furious  thunder  storm  on  Aug.  18,  a  transformer 
broke  down  and  subjected  the  low -tension  distribution  system 
supplying  the  village  of  Olginate,  near  Lecco,  north  of  Italy, 
to  a  voltage  of  3000.  Electrical  discharges  followed  in  houses 
electrically  equipped,  and  instinctively  an  attempt  was  made 
to  switch  off  the  lights  for  the  purpose  of  preventing  the  danger 
of  fire.  The  result  was  that  12  people  were  killed  outright,  and 
29  received  severe  shocks  and  burns. 


Important  Consolidation  of  Companies 
Approved  in  Massachusetts. 

The  Massachusetts  Gas  and  Electric  Light  Commission  has 
issued  an  order  approving  the  consolidation  of  the  electric 
properties  of  the  Boston  Consolidated  Gas  Company,  the  Chel¬ 
sea  Gas  Light  Company,  the  Newton.  &  Watertown  Gas  Light 
Company,  and  the  Waltham  Gas  Light  Company  with  the 


Edison  Electric  Illuminating  Company  of  Boston,  through  the 
purchase  of  the  above  suburban  organizations  by  the  last-named 
corporation.  This  most  important  development  will  greatly 
extend  the  sphere  of  influence  and  service  of  the  Edison  Com¬ 
pany  in  the  Boston  metropolitan  district.  It  will  add  24  per 
cent  to  the  population  now  served  by  the  Edison  Company, 
making  the  population  supplied  by  the  entire  Edison  system 
nearly  871,671,  according  to  the  report  of  the  commission  for 
1908.  The  additions  are:  Boston  Consolidated  Gas  (Brookline, 
Brighton,  outer  Back  Bay),  56,418;  Chelsea,  37,287;  Newton 
and  Watertown,  48,085;  and  Waltham,  26,282. 

The  Boston  Edison  Company  is  now  supplying  electricity 
from  its  lines  in  the  cities  of  Boston,  Somerville  and  Woburn, 
and  in  the  towns  of  Arlington,  Ashland,  Bellingham,  Canton, 
Dedham,  Dover,  Framingham,  Holliston,  Hopkinton,  Medfield, 
Mtdway,  Millis,  Milton,  Natick,  Needham,  Norfolk,  Sharon, 
Stoneham,  Walpole,  Wayland,  Westwood  and  Winchester.  All 
the  municipalities  supplied  by  the  several  cornpanies  are  con¬ 
tiguous  to  one  or  more  of  these  supplied  by  the  Edison  com¬ 
pany  except  Waltham,  which  is  nearer  Newton  and  Watertown. 
By  the  terms  of  the  several  contracts  executed  by  these  com¬ 
panies  with  each  other  the  Edison  company  is  to  pay  for  the 
electric  locations  and  property  of  the  Boston  Consolidated  Gas 
Company,  $1,300,000;  for  those  of  the  Chelsea  company,  $350,- 
000;  those  of  the  Newton  company,  $500,000;  those  of  the 
Waltham  company,  $600,000,  and  the  Newton  company  is  to  pay 
$500,000  for  the  gas  franchise  and  property  of  the  Waltham 
company.  The  several  companies  selling  their  electric  properties 
also  agree  that  they  will  not,  unless  compelled  by  law,  attempt 
to  carry  on  the  business  of  furnishing  electricity  or  gas,  as  the 
case  may  be,  for  light,  heat  or  power. 

The  $1,300,000  proposed  to  be  paid  for  the  Boston  electric 
property  is  to  be  applied  to  the  cancellation  of  an  equal  amount 
of  its  floating  debt.  Upon  the  sale  of  both  its  gas  and  electric 
properties,  the  Waltham  company  is  to  be  liquidated.  The 
purchase  by  the  Newton  company  of  the  gas  property  of  the 
Waltham  company  is  essentially  an  exchange  of  the  latter  prop¬ 
erty  for  the  gas  property  of  the  Waltham  company.  After  its 
consummation  the  capital  and  debt  of  the  Newton  company  will 
be  the  same  as  at  present.  The  $175,000  outstanding  bonds  of 
the  Chelsea  company  are  to  be  cancelled,  and  that  company  will 
realize  for  its  electric  property  a  substantial  sum  above  its. other 
debts,  which  will  be  available  for  other  corporate  needs.  The 
aggregate  amount  of  the  capital  stock  and  the  aggregate  amount 
of  the  debt  of  the  several  companies  will  not  be  increased  by 
the  purchases.  At  the  present  time  the  Boston  and  Waltham 
gas  companies  generate  the  electricity  which  they  sell,  but  the 
Newton  and  Chelsea  companies  have  for  several  years  past  pur¬ 
chased  all  their  electricity  from  the’  Edison  company.  The  di¬ 
rect  result  of  the  purchases  will  be  to  separate  the  gas  business 
from  the  electric  business  in  the  communities  affected.  The 
electric  plants  purchased  will  hereafter  be  legally  and  physically 
a  part  of  the  Boston  Edison  system.  The  Newton  and  Chelsea 
Gas  companies  will  be  physically  and  integrally  parts  of  the 
system  of  the  Boston  Consolidated  Gas  Company.  No  facilities 
in  either  the  electric  or  gas  fields  are  to  be  diminished  by  the 
consolidation. 

The  board  states  the  following  broad  economic  reasons  why 
the  consolidation  is  desirable:  “In  the  light  of  the  progress 
which  has  already  been  made,  both  in  the  gas  and  electric  light 
business,  it  is  clear  that  gas  and  electricity  can  be  profitably 
supplied  over  far  wider  areas  than  was  formerly  thought 
feasible.  It  is  equally  clear  that  greater  efficiency  in  operation 
and  greater  economies  in  investment  and  operating  costs  are 
possible  to  a  large  gas  or  electric  plant  serving  a  given  terri¬ 
tory  than  to  several  independent  small  plants  serving  different 
sections  of  the  same  territory.  Experience  also  indicates  that 
there  is  a  public  advantage  in  communities  of  the  size  of  those 
now  under  consideration  in  having  the  gas  and  electric  business 
separately  conducted  and  under  independent  management  and 
control.*  The  two  kinds  of  business  are  so  far  competitive  that 
the  natural  rivalry  between  the  two  is  stimulating  to  both  man¬ 
agements  and  should  result  in  substantial  benefits  to  the  public. 
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“Compared  with  that  of  the  Edison  company,  the  electric  busi¬ 
ness  of  all  the  others  is  small  in  volume,  less  varied  in  charac¬ 
ter  and  transacted  at  substantially  higher  prices.  When  the 
volume  and  character  of  the  business  of  these  companies  are 
considered,  it  may  safely  be  assumed  that  the  Edison  company 
can  readily  supply  electricity  in  the  several  territories  of  the 
other  companies  at  lower  costs  and  charges  than  any  of  these 
companies  could  reasonably  be  expected  to  do.  The  advantages 
to  the  public  to  come  from  a  consolidation  of  the  Newton  and 
Waltham  gas  properties  and  business,  after  disposing  of  their 
electric  business,  may  not  at  first  seem  so  obvious,  but  the  sav¬ 
ings  from  a  union  of  these  corporations  through  the  mainte¬ 
nance  of  a  single  organization  and  its  closer  affiliations  with  the 
much  larger  Boston  company,  both  for  managerial  and  engi¬ 
neering  purposes,  may  reasonably  be  expected  in  due  time  to  lead 
to  substantial  reductions  in  price  and  improvements  in  service 
throughout  the  territory  now  occupied  by  these  companies. 

“The  maximum  net  prices  per  kw-hour  for  electricity  in  the 
districts  served  by  the  several  companies  are  as  follows :  Edi¬ 
son,  12  cents;  Boston,  14  cents;  Newton,  12  cents;  Chelsea,  15 
cents;  Waltham,  16  cents.  Prior  to  the  present  year  the  price  in 
Newton  was  18  cents,  but  the  price  was  reduced  in  anticipation 
of  the  actual  transfer  of  its  electric  property  to  the  Edison  com¬ 
pany  pursuant  to  the  proposed  purchase,  provision  for  which 
had  already  been  made.  The  immediate  result  of  a  consum¬ 
mation  of  the  purchases  for  which  approval  is  sought  will  be  the 
establishment  of  the  Edison  prices  throughout  the  territory  now 
served  by  the  other  companies.  The  Edison  company  has  also 
assured  the  board  that  after  it  has  had  time  to  avail  itself  of 
sucl;  economies  as  may  follow  the  bringing  the  electric  business 
of  the  several  selling  companies  under  its  own  management — 
that  is  to  say,  not  later  than  Jan.  i,  1910 — it  will  reduce  its 
maximum  price  to  il  cents  throughout  the  territory  which  it 
will  then  be  supplying.”  In  the  Newton  and  Waltham  districts 
the  price  of  gas  is  to  be  reduced  to  95  cents  from  the  present 
price  of  $i  by  Jan.  1  next.” 

The  total  amount  of  money  required  for  the  purchase  of  the 
electric  properties  is  nearly  $3,000,000. 


Valuation  of  Public  Utility  Plants. 

One  of  the  most  important  cases  pending  before  the  Railroad 
Commission  of  Wisconsin  affects  the  Madison  Gas  &  Electric 
Company.  This  case  was  brought  before  the  commission  by  a 
complaint  regarding  the  rates  charged  by  the  company  for  gas. 
Its  consideration  involved  a  valuation  of  the  physical  property 
of  the  company  by  the  engineering  staff  of  the  commission. 
Full  testimony  was  given  by  Prof.  W.  D.  Pence,  engineer  of 
the  commission,  at  one  of  the  hearings  on  the  case,  concerning 
the  methods  employed  by  the  staff  in  making  the  valuation. 

The  reproduction  cost  new  of  each  item  was  taken,  based 
upon  accumulated  figures  secured  by  the  staff  from  a  variety  of 
sources,  from  the  cost  of  like  work  similarly  done  and  the  ex¬ 
perience  of  men  in  previous  work,  always  guarding  against  ex¬ 
treme  fluctuations  in  market  prices  and  by  adopting  a  five-year 
average  basis  for  prices  wherever  practicable.  The  staff  sought 
to  obtain  a  reasonable  middle  ground  figure,  neither  high  nor 
low.  The  inventory,  therefore,  would  not  show  the  minimum 
figure  at  which  the  plant  might  be  reproduced,  but  a  liberal 
treatment  of  the  property,  the  witness  said. 

Afterward,  the  staff  had  a  series  of  conferences  with  the 
engineers  of  the  company,  the  tendency  of  which  was  to  raise 
the  unit  prices  and  make  an  important  advance  in  the  inventory. 
The  advance  in  valuation  was  due  probably  two-thirds  to  addi¬ 
tions  to  the  inventory  and  one-third  to  increases  in  prices.  In 
only  a  very  few  instances  did  the  staff  lower  its  prices;  so  that 
the  final  valuation  represented  what  was  a  liberal  price  to  start 
with. 

Professor  Pence  testified  that  in  his  judgment  the  final  valua¬ 
tion  would  cover  the  reproduction  of  the  property  by  piecemeal 
construction.  Each  item  had  been  taken  separately,  as  though 
purchased  in  the  open  market,  and  no  consideration  was  taken 


of  the  fact  that  the  company  or  contractor  would  secure  special 
figures  in  purchasing  much  of  the  material  and  equipment.  An 
added  cost  of  piecemeal  construction  over  continuous  construc¬ 
tion  was  recognized.  There  would  be  some  embarrassment 
owing  to  the  necessity  of  maintaining  continuous  operation  of 
the  plant,  but  none  with  respect  to  a  large  part  of  this  plant. 
In  cases  where  the  fair  average  figures  taken  for  cost  and  in¬ 
stallation  were  insufficient  to  cover  contingent  costs  arising 
through  the  necessity  of  maintaining  uninterrupted  operation  of 
the  plant,  the  witness  said  that  such  contingent  costs  would  be 
covered  by  the  allowance  for  contingencies. 

The  appraisal  doubtless  contained  some  figures  that  were  less 
than  the  actual  cost  to  the  company,  but  other  figures  were 
assuredly  greater  than  the  actual  cost  to  the  company.  While 
the  first  valuation  assumed  largely  continuous  construction  and 
no  percentage  had  been  added  for  the  designated  purpose  of 
covering  additional  cost  for  piecemeal  construction,  the  in¬ 
creases  made  in  the  successive  conferences  and  revisions  would 
cover  any  such  additional  cost. 

The  staff  had  had  in  mind  the  elements  of  obsolescence  and 
inadequacy  in  establishing  a  basis  for  depreciation  of  the  plant, 
and  Professor  Pence  believed  the  inventory  valuation  fairly 
covered  depreciation  from  physical  decay  and  from  inadequacy 
and  obsolescence.  These  latter  elements  of  depreciation  were 
considered  in  fixing  the  lives  of  the  items  of  the  inventory.  It 
was  suggested  by  the  witness  that  the  law  provides  for  annual 
valuations,  so  that  if  substantial  losses  were  to  develop  through 
obsolescence  and  inadequacy  they  would  appear  in  subsequent 
valuations.  There  was  some  equipment  in  use  in  the  Madison 
plant  that  might  profitably  be  replaced,  but  the  property  was  in 
a  fairly  normal  condition. 

The  percentage  allowed  for  supervision,  engineering,  etc., 
was  first  set  down  as  10  per  cent,  then  raised  to  12  per  cent  for 
the  final  valuation,  partly  as  a  result  of  the  conferences.  As  a 
tentative  subdivision  5  per  cent  was  allowed  for  engineering, 

3  per  cent  for  interest  during  construction  and  2  per  cent  for 
contingencies  and  other  items.  In  the  increase  to  12  per  cent 
there  was  added  for  the  interest  item  i  per  cent,  making  it 

4  per  cent,  and  i  per  cent  to  the  contingency  allowance,  making 
it  3  per  cent.  While  the  witness  doubted  the  practicability  of 
construction  in  one  year,  he  believed  4  per  cent  interest  ample, 
assuming  a  correct  handling  of  finances.  The  3  per  cent  for 
contingencies  would  cover  omissions,  legal  expenses,  etc.  The 
omissions  would  be  slight,  owing  to  the  extreme  care  in  taking 
the  inventory  and  the  amplification  and  correction  of  it  in  the 
conferences. 

Construction  in  Madison  was  assumed  in  the  process  of  valua¬ 
tion  to  be  somewhat  more  costly  than  would  be  the  case  with 
a  plant  of  the  same  size  located  in  another  place. 

Work  done  by  contract  at  the  prices  allowed  by  the  valuation 
schedule  of  the  staff  would  not,  in  the  opinion  of  the  witness, 
result  in  a  loss  through  any  inadequacy  of  allowance  for  in¬ 
surance. 

The  rule  of  taking  a  five-year  average  of  prices  was  departed 
from  in  the  case  of  poles  and  other  material  the  prices  of  which 
tend  steadily  upward  and  would  probably  never  come  down. 

Professor  Pence  defended  the  staff’s  method  of  valuation  in¬ 
volving  the  use  of  a  life  curve,  as  an  expert  and  not  an  arbitrary 
valuation.  Each  particular  thing  received  an  expert  examina¬ 
tion,  and  the  application  of  the  life  curve  or  average  condition 
method  contributed  additional  accuracy  to  the  result.  . 

In  valuing  the  real  estate,  the  staff  had  used  the  method  of 
averages,  taking  the  average  assessed  value  per  acre  or  other 
unit  of  several  selected  similarly  situated  tracts,  and  applying 
the  percentage  of  assessed  value  to  the  average  bona  fide  sale 
value  during  the  last  year  in  the  assessment  district,  as  deter¬ 
mined  in  the  office  of  the  State  Board  of  Assessment,  to  find 
the  value  per  unit.  If  the  land  in  question  involved  the  acquisi¬ 
tion  of  a  number  of  separately  owned  parcels,  10  per  cent  was 
added  on  that  account.  This  10  per  cent  was  added  in  the  case 
of  the  site  of  the  gas  works,  but  not  as  to  the  site  of  the  elec¬ 
trical  works.  It  was  testified  by  the  witness  that  rather  than 
condemn  land  exorbitant  prices  would  be  paid  willingly  by 
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possessors  of  the  power  of  condemnation  rather  than  to  invoke 
such  power.  Investigations  of  the  staff  of  the  Wisconsin  com¬ 
mission  showed  that  the  actual  prices  paid  by  railways  for  right 
of  way  averaged  to  2^4  times  the  normal  local  price  of  land 
for  farming  purposes,  but  this  ratio  would  not  apply  to  city  land 
values.  Thus  railways  were  willing  to  be  “held  up”  for  2}4  to 
2^  times  the  going  price  of  land  before  they  would  use  their 
power  of  condemnation  in  rural  districts.  This  price,  however, 
must  not  be  considered  as  entirely  a  “hold  up”  price,  for  it  in¬ 
cluded  not  only  the  land  bought,  but  all  incidental  damage  to 
land  affected  by  the  fact  that  the  railway  was  to  go  through. 

While  the  witness  maintained  that  the  staff’s  method  of  val¬ 
uing  real  estate  in  cities  had  been  tested  thoroughly  and  found 
reliable  and  productive  of  accurate  results,  he  admitted  that  in 
particular  isolated  instances  its  application  might  leave  un¬ 
certainty  in  the  result.  This  would  be  true  in  case  some  land 
used  in  comparison  was  not  on  the  market  at  any  price,  which 
would  perhaps  be  true  of  the  most  valuable  land,  in  respect  to 
which  the  smallest  number  of  sales  would  be  reported.  Pro¬ 
fessor  Pence  maintained,  however,  that  actual  sales  considered 
in  almost  any  community  were  bound  to  be  representa¬ 
tive  of  the  values  for  that  particular  year.  It  was  admitted  that 
a  more  refined  or  discriminating  application  of  the  method 
would  be  desirable  in  some  cases  than  in  others,  using  sales  or 
transfers  in  the  given  neighborhood  or  group  of  blocks  in  pref¬ 
erence  to  the  sales  for  a  large  district  for  determining  the  sales 
ratio.  Property  in  a  city  like  Madison,  however,  rose  not  by  a 
single  step,  but  by  a  general  tendency,  such  as  was  bound  to 
affect  an  average  of  this  sort. 

The  method  adopted  by  the  staff  had  been  tested,  the  witness 
said,  on  a  large  scale  and  found  to  be  reliable  and  he  would 
not  feel  free  to  vary  this  method  by  what  someone  had  said  he 
had  heard  that  someone  had  offered  for  a  piece  of  property,  or 
because  some  real-estate  man  had  said  he  thought  he  could 
sell  a  certain  piece  of  property  for  a  certain  price  to  someone 
whom  he  had  never  consulted  with  respect  to  it;  such  method 
witness  would  consider  less  reliable  than  that  adopted  by  the 
staff,  even  though  he  did  not  understand  the  staff’s  method 
had  yet  prevailed  in  any  court  of  justice  in  determining  the 
value  of  land. 


Electric  Light  for  Destroying  Insects. 

European  forests  have  recently  been  ravaged  by  a  moth  which 
appears  in  immense  numbers  and  has  caused  serious  damage, 
especially  to  conifers.  In  Saxony  means  to  abate  the  plague 
have  been  given  particularly  careful  study,  and  the  electric  light 
was  found  to  be  the  best  weapon  of  defence. 

It  was  noted  that  the  moths  were  most  active  between  the 
hours  of  10  p.  m.  and  i  a.  m.,  and  it  was  during  these  hours 
that  the  electric  light  was  employed.  In  Zittau  the  street  lights 
were  turned  off  at  the  earlier  hour,  and  the  load  of  the  town 
electric  lighting  plant  thus  rendered  available  was  used  to  oper¬ 
ate  40-amp  searchlights  in  pairs.  Between  each  pair  a  powerful 
suction  ventilator  was  stationed,  having  a  piece  of  wire  netting 
a  few  inches  beyond  the  outlet.  The  insects  attracted  by  the 
light  were  drawn  into  the  ventilator,  and  when  discharged 
against  the  netting  were  either  disabled  or  killed.  The  beams 
from  the  searchlights  were  directed  toward  the  neighboring 
forest,  and  insects  in  enormous  numbers  were  attracted  to  the 
brilliant  source  of  light  and  finally  sucked  in  by  the  ventilator 
and  destroyed. 

In  the  perfected  device,  as  finally  adopted,  two  searchlights 
are  employed,  adapted  for  currents  from  30  amp  to  50  amp, 
and  shielded  in  front  by  highly  polished  glass  disks.  In  front 
of  them  and  somewhat  lower  are  two  arc  lamps  regulated  for 
currents  of  10  amp  and  protected  by  glass  globes.  Immedi¬ 
ately  below  and  between  these  two  lamps  is  the  opening  of  the 
ventilator.  An  electric  motor  attached  to  this  produces  1200 
r.p.m.,  and  sucks  through  about  2800  cu.  ft.  of  air  in  the  same 
time.  The  outgoing  blast  of  air  enters  an  open  box  alongside, 
three  sides  of  which  are  composed  of  wire  netting.  In  this  the 
moths  meet  their  fate,  and  it  is  emptied  as  fast  as  their  bodies 


accumulate  in  such  quantities  as  to  obstruct  the  free  passage  of 
the  air  blast. 

Four  of  these  devices  were  installed  in  the  town  of  Zittau 
upon  the  roofs  of  the  electrical  works,  the  town  hall,  a  school- 
house  and  a  factory.  Some  few  minutes  after  the  searchlight 
is  turned  on,  scattered  moths  appear.  Then  the  number  rapidly 
increases  until  thousands  arrive  simultaneously  and  flutter  in 
and  out  of  the  great  beam  of  light.  Steadily  they  near  its 
source  until  suddenly  they  are  within  the  grasp  of  the  equally 
unseen  suction  of  the  ventilator,  pass  through  it  and  fall 
crushed  and  helpless  to  the  bottom  of  the  wire  cage. 

The  effectiveness  of  this  new  destructive  agency  seems  to 
have  been  somewhat  variable  and  dependent  upon  meteorologi¬ 
cal  conditions.  The  maximum  result  attained  in  a  single  night 
by  such  an  installation  as  above  described  was  a  total  weight 
cf  141  lb.,  representing  about  400,000  dead  moths.  Frequently, 
however,  the  weight  would  be  less  than  70  lb.  under  unfavorable 
conditions  as  to  wind  and  weather. 


Cambridge  (Mass.)  Central  Station'  Report. 

The  annual  return  of  the  Cambridge  Electric  Light  Company 
has  been  filed  with  the  Massachusetts  Gas  and  Electric  Light 
Commission,  covering  the  year  ending  June  30,  1909.  The 
company’s  business  increased  about  4.3  per  cent  over  the  pre¬ 
vious  year,  the  gross  earnings  for  1909  being  $310,209.42  as 
against  $297,238.51  for  1908.  The  principal  gain  in  revenue 
was  in  electric-power  sales,  which  were  about  17  per  cent 
larger  in  1909  than  in  the  preceding  year.  The  power  revenue 
IS  now  $72,573.46,  while  that  of  1908  was  $62,136.20.  Returning 
prosperity  is  reflected  in  the  company’s  statement  to  the  board. 
The  street-lighting  revenue  this  year  is  almost  the  same  as  last. 

The  operating  expenses  for  1909,  including  the  cost  of  manu¬ 
facture,  distribution,  office  expenses,  management  taxes,  insur¬ 
ance,  legal  expenses  and  miscellaneous  were  $161,375.49,  com¬ 
pared  with  $166,232.13  in  1908,  showing  a  saving  of  3  per  cent 
for  the  present  year.  The  ratio  of  operating  expenses  to  gross 
earnings  is  52  per  cent  for  1909,  compared  with  about  56  per 
cent  in  1908.  The  balance  to  profit  and  loss  for  1909  is  $148,- 
f^33-93-  For  1908  the  balance  was  $131,006.38.  The  total  cost 
of  the  plant  as  of  June  30.  1909,  was  $1,074,601.65.  The  com¬ 
pany  declared  10  per  cent  in  dividends  on  its  capital  stock,  or 
$78,500  for  1909. 

The  total  energy  sales  of  the  company  for  1909  were  5,706,241 
kw-hours,  compared  with  5,334,462  kw-hours  last  year,  or  an 
increase  of  about  7  per  cent.  The  total  energy  generated  in 
1909  was  6,484,140  kw-hours  compared  with  6,043,204  kw-hours 
in  1908.  The  company  accounted  for  88  per  cent  of  its  gener¬ 
ated  energy  this  year  against  the  same  percentage  last  year. 
In  the  following  table  a  few  operating  data  of  general  interest 
are  given  for  iqoq: 


(  .VMBRIDGE  FXECTRIC-LIGHT  COMPAN 

Income  from  • 

Commercial  incandescent  lights . 

Commercial  arc  and  incandescent  lights  by  meter . 

Public  street  arc  lights . . 

Public  street  incandescent  lights . 

Electric  power  . 

Energy  sold  other  companies . 


$158,115.65 

3,347,66 

56,130.78 

11,149.51 

73,573-46 

8,893.36 


Total  . $310,209.43 

Cost  of : 

Manufacture  .  $66,050.03 

Distribution  .  37,309.91 

Office  expenses  and  management .  16,651.31 

Other  expenses,  taxes,  legal,  insurance,  etc .  41,364.24 


Total  . $161,375.49 

There  was  a  saving  of  $1^,400  in  manufacturing  cost  in  1909 
and  $2,100  in  distribution. 


Large  Transvaal  Hydro-Electric  Plant. 

Consul  Edwin  N.  Gunsaulus,  of  Johannesburg,  reports  that 
in  addition  to  the  great  scheme  for  supplying  power  to  the 
Rand,  a  new  company,  to  be  known  as  the  .Pretoria  Power 
Company,  is  being  formed  to  supply  power  and  to  manufacture, 
at  a  hydro-electric  station  on  Crocodile  River,  nitrate  oi  lime 
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and  nitric  acid.  Three  large  banks  in  Europe  are  said  to  be 
supplying  the  capital.  For  the  initial  works,  which  are  to  fur¬ 
nish  20,000  hp  to  25,000  hp,  $3,469,875  will  be  required,  and  for 
the  nitrate  of  lime  and  nitric  acid  works  $1,250,000  additional 
will  be  necessary.  The  present  cost  of  nitrate  of  soda  delivered 
to  South  African  ports  is  about  $54  per  ton,  while  nitrate  of 
lime,  which  serves  the  same  purpose  as  a  fertilizer,  can  be  pro¬ 
duced  and  sold,  it  is  said,  at  half  of  that  price  in  the  Trans¬ 
vaal.  There  is  considerable  demand  for  nitric  acid  in  South 
Africa  for  use  in  the  manufacture  of  dynamite  for  mining 
purposes. 


American  Fire  Alarm  Systems. 

The  U.  S.  Bureau  of  the  Census  has  just  issued  a  bulletin. 
No.  102,  giving  some  details  of  interest  as  to  the  fire  alarm 
systems  of  the  country  at  the  close  of  1907.  It  appears  that  for 
sending  fire  alarms  and  police  patrol  signals,  there  were  1157 
systems,  using  70,812  miles  of  single  wire,  with  62,504  signaling 
stations,  or*  boxes,  giving  120,719  fire  alarms.  Of  these  1157 
systems,  48  were  used  interchangeably  for  fire  alarms  and  police 
patrol  purposes,  931  for  fire  alarms  solely,  and  178  for  police 
signaling  only. 

Electric  fire  alarm  systems  were  in  use  in  1907  in  all  but 
two  (Kansas  City  and  St.  Joseph,  Mo.)  of  the  38  cities  with  a 
population  of  over  100,000  in  1900;  in  all  but  one  (Kansas  City, 
Kan.)  of  the  40  cities  with  a  population  of  from  50,000  to 
100.000;  in  all  but  three  (Quincy,  Ill.,  and  Chester  and  Wil¬ 
liamsport,  Pa.)  of  the  82  cities  with  between  25,000  and  50,000 
inhabitants;  in  all  but  36  of  the  281  cities  with  from  10,000  to 
25,000  inhabitants.  Five  cities — Belleville  and  Galesburg,  Ill. ; 
Ashtabula,  Ohio;  Guthrie,  Okla.,  and  Austin,  Tex. — depended 
upon  the  telephone  as  a  means  of  reporting  fires.  One  system 
covers  Bay  City  and  West  Bay  City,  Mich.  Kokomo,  Ind.,  was 
reported  as  then  installing  an  up-to-date  fire  alarm  system. 
Thus  90.5  per  cent  of  the  cities  with  a  population  of  at  least 
10,000  in  1900  were  equipped  with  electric  fire  alarm  systems. 

The  systems  devoted  entirely  to  electric  fire  alarm  signaling 
had  35.337  miles  of  single  wire,  40,897  boxes  or  signaling  sta¬ 
tions,  and  2143  special  telephones.  During  1907  such  systems  re¬ 
ported  96,516  fire  alarms.  The  lines  used  interchangeably  for 
the  two  purposes  had' 21,897  miles  of  single  wire  and  received 
24,203  fire  alarms. 

The  mileage  reported  for  police  patrol  signaling  systems  alone 
was  13,578,  and  the  number  of  sig^naling  stations  was  8694. 
The  reports  for  1907  show  41,961,650  police  calls,  of  which  29,- 
946,757  were  telephone  calls.  Of  the  38  cities  with  a  population 
of  100,000  or  over  in  1900,  35  reported  electric  police  patrol 
systems  in  1907,  while  33  of  the  40  cities  with  from  50,000  to 
100,000  inhabitants  had  such  systems. 

A  large  proportion  of  the  underground  wire  employed  for  fire 
alarm  and  police  patrol  signaling  in  the  different  cities  was 
reported  for  a  few  cities,  the  distribution  of  such  mileage  for 
the  eight  leading  cities  being  as  follows :  Philadelphia,  4281 ; 
Washington,  D.  C,  3091;  New  York,  2830;  Chicago,  1904;  Bos¬ 
ton,  1844;  Cleveland,  1250;  Detroit,  1105,  and  Milwaukee,  1097. 


Truckec  River  (Cal.)  Power  Deal. 

Considerable  newspaper  comment  has  resulted  in  California 
from  the  contract  drawn  up  between  the  United  States  Reclama¬ 
tion  Service  and  the  Truckee  River  General  Electric  Company 
concerning  the  control  of  the  outlet  of  Lake  Tahoe  in  the 
Sierras  of  California.  Under  this  contract  the  power  company 
relinquishes  control  of  the  Truckee  River  outlet  to  Lake  Tahoe 
to  the  (jovernment.  The  Federal  Government  in  exchange 
grants  the  Truckee  River  General  Electric  Company  perpetual 
rights  in  the  Lake  Tahoe  and  Truckee  River  watersheds.  The 
Government  agrees  to  pay  one-half  the  cost  of  building  the  new 
Truckec  dam,  which  is  to  cost  $25,200,  and  the  full  cost  of 
operating  the  same  for  irrigation  purposes.  Mr.  A.  W.  Maltby, 
of  the  Government  Forestry  Bureau,  has  been  on  the  ground 


to  see  whether  the  contract  interferes  in  any  way  with  forest 
rights  in  the  Lake  Tahoe  region,  and  states  that  the  Govern¬ 
ment  rights  are  fully  protected. 

The  following  explanation  of  the  contract  is  made  by  Mr. 
A.  E.  Boynton,  secretary  for  Mr.  W.  P.  Hammon  and  his 
associates  of  California,  New  York,  Boston  and  London,  who 
own  the  Truckee  River  General  Electric  Company  and  its 
allied  corporations :  “Lake  Tahoe  has  but  one  outlet,  the 
Truckee  River.  The  Truckee  River  General  Electric  Company 
controls  this  outlet  because  it  owns  55  acres  of  land  right  at 
the  point  where  the  lake  runs  into  the  river.  The  company 
has  had  for  a  number  of  years  a  dam  at  this  point,  and  is  now 
erecting  a  new  concrete  dam.  The  company’s  right  to  this 
property  and  to  this  dam  has  been  legally  adjudicated  and  it 
has  been  in  possession  for  a  number  of  years.  The  Ciovern- 
ment  has  in  Nevada  what  is  known  as  the  Truckee-Carson 
irrigation  project,  which  is  the  first  irrigation  project  to  be 
completed  under  the  reclamation  act.  The  Government  has 
spent  $4,000,000  on  the  project  for  the  purpose  of  irrigating 
about  130,000  acres  of  land,  which  it  is  said,  will  finally  be 
settled  upon  by  some  3000  or  4000  families.  Water  for  this 
irrigation  project  is  obtained  from  the  Truckee  River.  The 
difficulty  which  presents  itself  to  the  reclamation  people  is 
the  fact  that  they  are  not  in  a  position  to  regulate  the  flow  of 
water  in  the  Truckee  River,  because  they  do  not  control  the 
dam  site.  It  is  their  desire  to  perfect  the  irrigation  project  by 
getting  in  some  manner  possession  of  our  company’s  dam  site, 
so  that  they  can  legally  control  the  outflow  of  water  from  the 
lake  into  the  river  and  thus  control  the  flow  of  the  water  from 
the  river  into  the  main  irrigation  canal.  It  was  for  this  reason 
that  the  reclamation  people  opened  negotiations  with  the 
Truckee  River  General  Electric  Company.  The  latter  met  the 
reclamation  people  half  way,  and  on  July  i  last  the  contract 
was  signed.  By  this  agreement  the  Reclamation  Service  will 
hereafter  be  able  to  control  the  flow  of  water  in  the  Truckee 
River.  This  will  be  a  final  perfection  of  the  Truckee-Carson 
irrigation  scheme.  In  return  the  Government  gives  Mr.  Ham¬ 
mon  and  his  associates  certain  privileges  in  the  surrounding 
watershed  of  the  lake.” 

Mr.  Thomas  H.  Means,  engineer  in  charge  of  the  Truckee- 
Carson  irrigation  project,  states  that  the  contract  means  much 
to  Nevada,  as  it  assures  the  use  of  the  waters  of  Lake  Tahoe 
for  all  time,  because  the  Government  will  oppose  any  attempt 
on  the  part  of  California  capitalists  or  others  to  tap  the  lake 
on  the  California  side  and  use  the  water  for  San  Francisco 
and  other  California  cities,  as  has  been  proposed. 

Soon  after  the  contract  was  made  public  Mr.  William  Kent, 
the  California  naturalist  and  guardian  of  its  big  trees,  sent  a 
formal  protest  to  President  Taft,  advising  him  that  in  his 
opinion  this  contract  was  against  public  interest.  This  protest 
IS  now  being  investigated  in  the  Interior  Department  at  the 
instance  of  the  President.  Mr.  Boynton,  while  he  admits  that 
the  ultimate  plans  of  the  syndicate  are  greater  than  have  yet 
been  announced,  asserts  that  Mr.  Kent  has  nothing  to  fear  in 
the  way  of  an  invasion  of  the  natural  beauties  of  the  lake,  and 
that  there  is  no  intention  of  molesting  “the  timber,  the  water, 
the  fish  in  the  water,  or  any  other  of  the  natural  beauties  of 
Lake  Tahoe.”  He  says:  “We  have  no  intention  of  diverting 
the  water  of  Lake  Tahoe  to  the  California  side  of  the  Sierra.” 
Boynton  states  that  no  power  plant  will  be  constructed  at  the 
lake,  but  that  the  plans  which  are  in  the  hands  of  the  engineers 
contemplate  extensive  developments  on  the  Truckee  for  the 
fuller  utilization  of  the  fall  of  the  water. 

Further  interest  in  the  Hammon  power  development  plans 
in  Nevada  and  California  is  given  in  the  report  that  some  of 
the  banking  clients  of  J.  Pierpont  Morgan  are  associated  with 
Hammon,  and  have  approved  the  agreement  with  the  Reclama¬ 
tion  Service.  It  is  stated  that  these  Morgan  clients,  together 
with  London  parties  and  Hammon  as  the  only  Pacific  Coast 
capitalist,  constitute  the  so-called  Hammon  electric  trans¬ 
mission  syndicate,  which  recently  purchased  for  $3,000,000  a 
lot  of  electric  plants  and  water  rights  in  Nevada  and  certain 
water  rights-  on  the  Rubicon  River  in  El  Dorado  County,  this 
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State,  and  for  which  F.  P.  Baum,  of  San  Francisco,  is  the 
engineer.  One  of  the  Nevada  plants  the  syndicate  purchased 
is  the  Truckee  River  General  Electric  Company,  which  con¬ 
trolled  the  outflow  of  Lake  Tahoe  into  the  Truckee.  The  Ham- 
mon  syndicate  has  at  present  three  power  plants  on  the  Truckee 
River  and  plans  to  build  more  on  that  river  and  also  on  the 
Carson  and  Walker  Rivers  in  Nevada.  These,  together  with 
long  transmission  lines  to  many  Nevada  points,  will  constitute 
a  complete  system,  which,  when  flnished,  will  represent  a  cost 
of  between  $6,oqo,ooo  and  $7,000,000.  By  being  first  in  the 
field  with  a  comprehensive  transmission  plant,  the  Hammon 
people  hope  to  have  a  monopoly  of  the  Nevada  market  for 
electric  light  and  power,  or  at  least  a  control  of  all  the  market 
in  middle  and  western  Nevada.  It  is  their  intention,  it  is  said, 
to  perfect  their  Nevada  project  as  soon  as  practicable,  and 
before  they  pay  much  attention  to  the  developrnent  of  their 
water  rights  in  California.  With  the  latter  eventually  they 
propose  to  have  a  plant  which  will  compete  in  the  central  and 
northern  California  districts  with  the  Great  Western  Power 
Company,  of  Butte  County,  and  the  two  transmission  plants  to 
Oakland  and  San  Francisco  now  controlled  by  the  Pacific  Gas 
&  Electric  Company,  of  San  Francisco. 


Plans  for  Extending  Chicago  Street 
Lighting. 

By  the  recent  action  of  the  Illinois  Legislature  the  city  of 
Chicago  is  given  authority  to  make  an  additional  bond  issue  of 
$16,000,000,  provided  certain  preliminaries  are  complied  with. 
As  the  city  is  in  need  of  extensions  of  its  electric  street-lighting 
service  in  many  directions,  it  is  proposed  to  make  an  effort  to 
secure  a  considerable  portion  of  the  money  realized  from  this 
bond  issue,  if  made,  for  this  purpose.  Mr.  William  Carroll,  the 
city  electrician,  will  probably  ask  that  $2,500,000  of  the  $16,000,- 
000  be  applied  to  electric  street-lighting  extensions.  The  propo¬ 
sition  must  be  submitted  to  the  people  by  referendum,  and  it  is 
likely  that  this  will  be  done  at  the  spring  election  of  1910.  It 
is  required  also  that  the  purposes  to  which  the  money  is  to  be 
applied  must  also  be  submitted  to  the  voters,  and  so  it  is  prob¬ 
able  that  at  next  spring’s  election  there  will  be  a  proposal  on  the 
“little  ballot”  authorizing  the  city  to  issue  its  bonds  to  the  ex¬ 
tent  of  $2,500,000  for  extending  the  lighting  of  the  streets  and 
alleys  of  the  city  by  electricity.  Electricity  will  be  obtained 
from  the  Drainage  Canal  hydro-electric  plant  at  Lockport,  Ill., 
if  the  proposed  extensions  are  made,  and  will  be  transformed 
and  controlled  for  street  arc-lighting  circuits  in  the  manner  de¬ 
scribed  in  the  article  on  “Street  Lighting  in  Chicago  by  Energy 
from  the  Drainage  Canal”  in  the  Electrical  World  of  May 
20,  1909. 

If  funds  are  secured  for  this  purpose,  as  is  hoped,  it  is  prob¬ 
able  that  series  tungsten  loo-watt  lamps  will  be  placed  at  alley 
intersections  in  cases  where  the  location  of  an  arc  lamp  at 
these  intersections  would  bring  two  arc  lamps  too  near  to¬ 
gether.  If  the  tungsten  lamps  are  used  in  this  manner  they  will 
be  connected  directly  on  the  arc-lighting  circuits.  The  city  of 
Chicago  now  operates  about  12,000  arc  lamps  for  street  lighting. 


Massachusetts  Commission  News. 

A  petition  has  been  presented  to  the  Massachusetts  Railroad 
Commission  by  about  250  citizens  of  New  Bedford  asking  that 
a  five-cent  fare  be  inposed  on  all  street  railway  lines  within  the 
city  limits.  The  question  at  issue  arose  from  the  fact  that  two 
different  companies  operate  cars  terminating  their  routes  at 
Lund’s  corner,  a  point  about  three  miles  from  the  city  line,  but 
within  the  city.  It  is  alleged  by  the  petitioners  that  the  Old 
Colony  Street  Railway  Company  operates  a  line  of  cars  between 
Lund’s  Corner  and  the  city  line,  collecting  a  five-cent  fare  from 
all  passengers  boarding  the  cars  between  these  points.  From 
Lund’s  Corner  to  other  parts  of  the  city  the  service  is  per¬ 
formed  by  the  Union  Street  Railway  Company,  another  five- 


cent  fare  being  charged.  The  petitioners  contend  that  with  a 
five-cent  fare  to  the  city  limit  200  houses  would  be  built  north 
of  Lund’s  Corner  within  five  years.  The  board  will  give  a 
hearing  on  the  case  at  its  offices  in  Boston  on  Wednesday, 
Sept.  8. 

The  Boston  Elevated  Railway  Company  has  petitioned  the 
Railroad  Commission  to  approve  plans  which  have  been  pre¬ 
pared,  modifying  the  design  of  its  stations  at  Sullivan  Square, 
Dudley  Street,  Dover  Street  and  the  South  Station,  in  connec¬ 
tion  with  the  anticipated  operation  of  eight-car  trains,  and  the 
extension  of  the  elevated  lines  to  Forest  Hills  and  Malden. 
The  principal  changes  at  Sullivan  Square  include  the  building 
of  new  platforms  for  unloading  surface  cars  and  loading  ele¬ 
vated  trains,  with  suitable  bridge  connections,  the  construction 
of  a  surface  car  loop  in  place  of  the  stub  terminal  tracks  now 
operated  in  the  west  half  of  the  station,  and  the  extension  of 
the  central  elevated  train  unloading  platform  to  a  maximum 
length  of  about  350  ft.  By  the  proposed  plan  traffic  moving  in 
opposite  directions  will  be  largely  subdivided,  relieving  con¬ 
gestion.  The  principal  change  at  the  Dudley  Street  terminal  con¬ 
sists  of  the  construction  of  two  surface  car  loading  platforms 
inside  the  present  loops,  enabling  the  inward  and  outward  bound 
traffic  to  be  separated.  At  Dover  Street  the  principal  changes 
are  platform  extensions  and  stairway  relocations,  while  at  the 
South  Station  a  middle  siding  is  planned,  with  cross-over 
tracks  to  enable  the  company  to  discontinue  the  running  of  inter¬ 
terminal  trains  to  Beach  Street.  A  hearing  will  be  given  on 
Sept.  8. 

The  Springfield  Street  Railway  Company  and  the  Western 
Massachusetts  Street  Railway  Company  have  requested  permis¬ 
sion  of  the  Railroad  Commission  to  consolidate.  A  hearing 
will  be  given  on  Sept.  8. 

The  .\thol  Gas  Electric  Company  has  petitioned  the  Gas  and 
Electric  Light  Commission  for  authority  to  issue  1748  shares 
of  new  capital  stock  at  the  par  value  of  $100  each,  for  paying 
indebtedness  incurred  in  the  purchase  of  property  at  Wendell 
Station  and  Orange,  Mass.,  including  the  purchase  of  a  trans¬ 
mission  line  between  these  points. 

The  Fitchburg  Gas  &  Electric  Light  Company  has  been 
authorized  to  issue  new  stock  to  the  amount  of  $385,000  by 
the  Gas  and  Electric  Light  Commission. 

The  Board  of  Gas  and  Electric  Light  Commissioners  has 
approved  the  issue  by  the  Malden  &  Melrose  Gas  Light  Company 
of  2000  shares  of  new  capital  stock  of  the  par  value  of  $100  each 
to  pay  its  floating  debt  and  the  cost  of  future  additions  to  its 
plant.  The  company  has  expended  about  $250,000  in  additions 
and  improvements  in  the  past  two  years,  without  a  stock  issue, 
and  the  proceeds  of  the  new  shares  will  be  assigned  to  the 
liquidation  of  this  indebtedness.  The  board  approves  a  selling 
price  of  $140  per  share  in  respect  to  the  new  issue. 


Wisconsin  Rate  Commission  News. 


Resumption  of  hearings  by  the  Wisconsin  rate  and  public 
utilities  commission  took  place  this  week.  The  members  have 
been  taking  vacations  to  a  large  extent,  but  expect  to  have  a 
busy  month  in  September  with  hearings  of  all  kinds.  Railroad 
hearings  started  the  first  of  this  week,  but  a  large  number  of 
electric  cases  are  on  the  docket. 

The  principal  work  of  the  commission  during  the  summer, 
aside  from  handing  down  the  important  decisions  reported  in 
these  columns,  has  been  the  continuing  of  investigations  on  the 
part  of  the  satistical  experts. 

The  commission  has  rendered  an  opinion  at  the  request  of  a 
Milwaukee  alderman  in  regard  to  an  attempt  to  have  the 
Milwaukee  Electric  Railway  &  Light  Company  equip  its  cars 
with  air  brakes.  The  commission  ordered  the  new  cars  of  the 
road  equipped  with  air  brakes  in  accordance  with  statute  and 
there  is  a  fight  on  in  Milwaukee  to  have  all  of  the  40,000-lb. 
cars  thus  equipped.  The  commission,  however,  says  in  its  letter 
that  unless  the  situation  were  materially  different  from  what  it 
was,  according  to  the  testimony  on  a  former  hearing,  no  further 
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requirements  would  be  ordered.  The  commission  rather  dis¬ 
courages  the  idea  of  granting  franchises  with  certain  condi¬ 
tions  attached,  saying  that  the  matters  of  service  and  rates  are 
subject  to  regulation  at  all  times  and  franchise  conditions  can¬ 
not  stand  in  the  way  of  the  commission  requirement. 

It  says  that  as  a  general  proposition  it  is  not  wise  to  deal 
with  the  operations  for  definite  periods  by  contract,  as  in  the 
progress  of  the  art  new  inventions  bring  about  radical  changes 
m  the  cost  and  methods  of  operation  and  safety.  The  general 
law  is  held  to  be  broad  enough  to  safeguard  the  public  in  the 
matter  of  air-brakes  and  the  commission  says  no  electric  road 
should  be  given  a  franchise  with  conditions  providing  for  things 
that  may  be  secured  under  the  general  laws. 


consolidated  with  the  New  York  &  North  Shore  Railway,  in 
1899,  its  capital  stock  was  increased  to  $2,100,000  without  any 
adequate  addition  to  the  actual  property  of  the  road,  and  it  was 
to  eliminate  this  stock  that  the  reduction  was  asked. 

The  hearing  called  for  Aug.  30  by  the  Public  Service  Com¬ 
mission,  upon  the  regulations  governing  electric  meters,  was 
postponed  until  Sept.  13. 

The  Public  Service  Commission,  Second  District,  has  author¬ 
ized  the  Lockport  Light,  Heat  &  Power  Company  to  issue 
$70,000  5  per  cent  50-year  gold  bonds,  to  be  sold  at  not  less  than 
85.  The  proceeds  are  to  be  used  for  the  discharge  of  obligations 
of  the  company,  amounting  to  $45,784.18,  and  for  the  construc¬ 
tion  of  additions  and  betterments  to  the  plant  and  distributing 
system. 


New  York  Public  Service  Commission  News. 


Mr.  W.  R.  Willcox,  chairman  of  the  Public  Service  Commis¬ 
sion  of  the  First  District,  returned  from  his  vacation  in  Europe 
last  week.  Shortly  after  his  return,  Mr.  Willcox  announced  that 
the  commission  was  ready  to  proceed  with  the  building  of  addi¬ 
tional  rapid  transit  lines  in  New  York,  and  that  he  thought 
there  would  be  no  difficulty  about  securing  plenty  of  money  for 
their  construction.  He  intimated,  however,  that  the  Board  of 
Elstimate  and  Apportionment  had  blocked  all  progress  in  this 
direction,  and  that  until  this  board  was  willing  to  agree  to  going 
on  with  the  work  the  commission  was  powerless  to  act.  Mr.  Will¬ 
cox  also  sent  to  Theodore  P.  Shonts,  president  of  the  Inter¬ 
borough  Rapid  Transit  Company,  a  long  letter  discussing  the 
Interborough  subway  proposals.  In  this  letter  Mr.  Willcox 
intimated  that  the  Interborough  propositions  were  not  in  ac¬ 
cord  with  the  commission’s  plans,  and  were  calculated  to  block 
the  eventual  carrying  out  of  the  lines  that  had  already  been 
agreed  upon. 

Mr.  Willcox  said  that  the  commission  was  determined  that 
the  Lexington  Avenue  and  Broadway  line  be  constructed  a^ 
originally  outlined  by  the  old  Rapid  Transit  Board.  He  inti¬ 
mated  that  the  commission  might  be  willing  to  come  to  some 
working  arrangement  with  the  Interborough  in  regard  to  the 
proposed  extensions  of  its  elevated  facilities  by  the  third  track¬ 
ing  of  its  two  Elast  Side  lines.  He  asked  if  the  Interborougli 
would  consider  building  a  Madison  Avenue  branch  of  the  sul) 
way  from  Forty-second  Street  to  the  Harlem  River,  and  a  Sev¬ 
enth  Avenue  branch  from  Times  Square,  by  way  of  what  i- 
known  as  the  Varick  Street  route,  to  the  Battery. 

The  Public  Service  Commission  of  the  First  District  has 
finally  made  public  its  appraisal  of  the  properties  of  the  Coney 
Island  &  Brooklyn  Railroad  Company.  This  appraisal,  which  has 
been  under  way  since  January,  has  been  made  in  order  that 
the  commission  may  intelligently  pass  judgment  upon  the  ques¬ 
tion  of  a  5-cent  fare  to  Coney  Island.  The  figures  show  that  the 
grand  total  of  the  property  of  the  company  was  worth  on  Feb 
I,  1909,  $5,676,895.  The  appraisal  of  the  Brooklyn  Rapid  Tran¬ 
sit  system  is  nearing  completion,  and  the  appraisal  of  the  Third 
Avenue  Railway  property  is  under  way. 

The  Public  Service  Commission  of  the  First  District  ha^ 
issued  an  order  approving  an  agreement  entered  into  by  the 
Central  Crosstown  Railroad  Company,  owning  the  Eighth  and 
Fourteenth  street  crosstoWn  lines,  and  the  Metropolitan  Street 
Railway  Company,  whereby  the  receivers  of  the  latter  company 
will  continue  to  operate  the  two  lines  in  question  at  a  reduced 
rental,  pending  the  permanent  reorganization  of  the  Metropoli¬ 
tan  system.  This  is  the  third  time  that  the  leases  of  these  two 
lines  have  been  modified.  Under  the  new  arrangement  the 
Metropolitan  will  pay  about  $210,000  less  per  year  than  under 
the  original  agreement. 

The  Public  Service  Commission  of  the  First  District  has  ap¬ 
proved  the  application  of  the  Long  Island  Electric  Railway 
Company  for  a  reduction  of  its  stock  from  $2,100,000  to  $600,000. 
This  company  operates  a  surface  line  from  Brooklyn  to  Jamaica 
and  Far  Rockaway,  with  a  branch  to  Belmont  Park.  Its  orig¬ 
inal  capital  was  $600,000,  and  its  directors  claim  that  when  it  was 


Self-Starting,  Single-Phase  Induction 
Motor. 

A  single-phase  motor  arranged  to  start  from  rest  as  a  so- 
called  repulsion  and  operate  normally  as  an  induction  motor,  in 
which  the  power-ifactor  and  torque  have  better  values  than 
obtained  in  the  usual  design  of  this  machine,  forms  the  subject 
of  a  patent  issued  on  July  20  to  Mr.  Val.  A.  Fynn.  The  in¬ 
ventor  places  on  the  commutator  two  additional  brushes  in  elec¬ 
trical  space-quadrature  with  the  brushes  that  are  short-cir¬ 
cuited  upon  themselves,  and  impresses  between  the  added 
brushes  an  e.m.f.  of  proper  value  and  time-phase  position  to 
supply  magnetizing  current  to  the  motor  under  running  con¬ 
ditions. 

The  e.m.f.  for  secondary  excitation  is  obtained  from  an 
auxiliary  winding  placed  on  the  stator  90  electrical  space 


degrees  from  the  brushes  to  which  current  is  supplied.  The 
e.m.f.  is  of  the  full  circuit  frequency  and  has  a  time-phase  posi¬ 
tion  varying  directly  with  the  electrical  space  position  of  the 
coil  in  which  it  is  produced  by  the  revolving  field  magnetism. 
The  current  is  of  the  full  circuit  frequency  in  the  stator  coil, 
but  the  motion  of  the  rotor  has  the  effect  of  varying  the  fre¬ 
quency  in  the  armature  in  such  a  way  that  it  reduces  to  zero  at 
.synchronous  speed.  Thus,  the  excitation  introduced  into  the  re¬ 
volving  secondaries  requires  a  negligible  amount  of  wattless 
volt-amperes  as  compared  with  the  normal  full-frequency  pri¬ 
mary  excitation.  The  arrangement  of  the  primary  and  auxiliary 
exciting  circuits  are  indicated  in  the  accompanying  illustration, 
which,  however,  does  not  show  the  well-known  scheme  used  for 
short-circuiting  the  secondary  when  the  motor  is  running  at 
full  speed. 


Voltage  Regulation  of  Auto-Transformers. 


Messrs.  H.  M.  Hobart  and  E.  Coad,  of  England  and  Ger¬ 
many,  respectively,  have  been  granted  a  United  States  patent 
for  an  arrangement  of  the  windings  of  an  auto-transformer  by 
which  the  voltage  of  each  secondary  distributing  circuit  of  the 
transformer  is  unaffected  by  the  loads  on  the  other  secondary 
circuits. 

Messrs.  Hobart  and  Coad  refer  to  the  arrangement  as  one  em¬ 
ploying  both  a  transformer  .and  an  auto-transformer  in  con¬ 
junction.  but  all  of  the  circuits  surround  a  common  cone  and 
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are  electrically  interconnected  so  that  the  apparatus  is  in  reality 
merely  an  auto-transformer.  However,  a  portion  of  the  sec¬ 
ondary  winding  is  external  to  the  primary  circuit.  That  is  to 
say,  considering  the  transformer  as  possessing  one  continuous 
winding,  a  certain  portion  near  the  middle  forms  the  primary, 
while  the  individual  secondary  circuits  are  made  up  of  parts  of 
this  portion  and  parts  of  portions  external  to  the  primary  wind¬ 
ing  and  in  series  therewith. 

The  advantage  claimed  for  this  arrangement,  which  is  illus¬ 
trated  herewith,  resides  in  the  fact  that  when  any  portion  of 
the  transformer  is  loaded  the  e.m.f.  of  any  remaining  portion 
within  the  primary  circuit  increases,  while  that  of  any  portion 


AUTO- TRANSFORMER  ARRANGEMENT. 

external  to  the  primary  decreases,  and  the  combination  of  an 
external  with  a  primary  portion  allows  the  resultant  e.m.f.  to 
be  independent  of  the  load  on  any  other  secondary  circuit.  For 
example,  when  the  secondary  winding  made  up  of  the  portions 
e  and  c  are  loaded,  the  e.m.f.  across  portion  d  increases  and  that 
across  b  decreases  so  that  the  e.m.f.  across  b  and  d  in  series 
remains  constant. 


P  otary  Converter  for  Direct  Current. 


In  ,  jatent  issued  on  July  6  to  Mr.  L.  A.  Hawkins  there  is 
described  a  method  for  converting  direct  current  from  one 
voltage  to  another  in  a  machine  passing  only  one  armature 
winding  and  a  single  commutator.  The  field  structure  is  pro¬ 
vided  with  double  the  number  of  pole  cores  ordinarily  required, 
there  being  four  pole  cores  for  a  two-pole  machine,  as  shown 
in  the  accompanying  illustration.  There  are  two  sets  of 
brushes,  one  of  which  is  connected  to  the  supply  circuit  and 
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the  Other  to  the  delivery  circuit.  The  voltage  between  one  set 
of  brushes  bears  to  the  voltage  of  the  other  set  the  increase 
ratio  of  the  sums  of  the  magnetic  fluxes  interposed  between 
the  brush  sets.  Since  the  resultant  flux  between  one  set  of 
brushes  can  be  altered  without  changing  the  flux  between  the 
other  set,  merely  by  increasing  the  magnetism  in  two  of  the 
pole  cores  and  decreasing  the  magnetism  in  the  other  two 
cores  by  an  equal  amount,  it  follows  that  the  ratio  between  the 
supplied  and  the  delivered  e.m.f.  is  variable  throughout  a  wide 
range. 

This  variation  is  obtained  by  means  of  the  rheostat  and 
reversing  switch  in  the  magnetizing  circuit  of  two  of  the 
field  cores. 


CURRENT  NEWS  AND  NOTES. 


ELECTRIFICATION  OP  CHILEAN  RAILROADS.— A 
cable  dispatch  reports  that  the  Chilean  Government  has  decided 
to  electrify  1160  km  of  railway  beginning,  as  an  experiment, 
with  184  km. 


BRITISH  ELECTRIC  RAILWAYS  IN  ipoS.— The  annual 
British  Board  of  Trade  statistics  relating  to  railways  show  that 
at  the  end  of  1908  the  length  of  single-track  line  operated  ex¬ 
clusively  by  electricity  was  204  miles,  and  that  200  miles  were 
being  operated  partly  by  electricity.  The  corresponding  length 
of  line  at  the  end  of  1907  were  196  and  182  miles  respectively. 
The  total  quantity  of  electrical  energy  used  in  1908  was 
249,287,308  kw-hours  as  compared  with  213,675,447  in  1907. 


NEW  ORLEANS  WIRELESS  ASSOCIATION.— An  asso¬ 
ciation  has  been  formed  in  New  Orleans  to  further  the  interests 
of  wireless  telegraphy  and  telephony,  under  the  name  of  the 
Wireless  Association  of  New  Orleans.  One  of  its  objects  will 
be  to  prevent  experimenters  from  interfering  with  commercial 
and  naval  wireless  stations.  The  following  officers  were  elected : 
President,  Mr.  L.  J.  Nadau  du  Treil;  vice-presidents,  Messrs. 
George  Siebert  and  H.  S.  Chluter;  treasurer,  Mr.  L.  Reiss; 
i^ecretary,  Mr.  P.  Gernsbacher,  1608  St.  Charles  Avenue. 


REVOLVING  FIELD  CORE  CONSTRUCTION.— A  con¬ 
structive  arrangement  of  the  revolving  field  core  and  coils  by 
means  of  which  the  centrifugal  force  acting  upon  the  windings 
will  tend  to  hold  each  coil  in  position,  rather  than  to  distort 
it  and  throw  it  out  of  position,  was  patented  by  Mr.  B.  A. 
Behrend  on  Aug.  17.  The  field  coils  are  former  wound  of 
flat  copper  straps  placed  edgewise,  the  ends  being  parallel  and 
the  sides  converging.  The  pole  cores  are  wedge-shaped  so  that 
the  sides  of  the  surrounding  coils  are  radial  with  respect  to  the 
revolving  structure.  Wedges  of  proper  shape  serve  for  retaining 
the  coils  in  place  against  the  direct  action  of  centrifugal  force. 


ELECTRIC  RAILWAYS  FOR  FRANCE.— The  Western 
Railway  of  France  has  obtained  authority  from  the  Government 
to  electrify  its  lines.  A  beginning  is  to  be  made  with  the  lines 
which  run  from  the  St.  Lazare  Station  in  Paris  to  Argenteuil 
and  Saint-Germain-en-Laye.  Special  tracks  will  be  laid,  so 
that  the  service  can  be  effected  without  any  interference  with 
the  steam-driven  trains.  Substations  will  be  erected  which  will 
supply  continuous  current  at  600  volts.  It  is  anticipated  that 
from  12  to  20  trains  of  six  double  coaches,  65  ft.  long,  can  be  run 
per  hour.  The  permanent  way,  equipment  of  line,  etc.,  will  cost 
$5,800,000;  the  rolling  stock  and  converter  stations,  $4,000,000; 
interest  on  capital  and  other  expenditure  bringing  the  total 
amount  to  $11,400,000  for  the  20  miles  of  line  which  are  to  be 
constructed. 


MARCONI  ON  WIRELESS. — Commenting  on  the  fact  that 
an  international  conference  will  be  held  in  Baden  "Baden,  Sept. 
12,  to  consider  the  advisability  of  lowering  underwriters’  pre¬ 
miums  on  vessels  equipped  with  wireless  telegraph.  Mr.  Marconi 
in  a  newspaper  interview  pronounced  this  move  of  the  under¬ 
writers  an  excellent  thing  for  ships  and  their  owners,  and  also  a 
good  thing  for  the  wireless  telegraph.  He  considers  that  compul¬ 
sory  wireless  equipment  of  all  steamers  is  bound  to  come  in  time. 
The  delinquency  of  various  governments  in  erecting  shore 
stations  has,  however,  to  a  certain  extent  discouraged  ship 
owners  in  taking  action.  He  considers  it  absolutely  necessary 
that  steps  should  be  taken  at  once  to  erect  land  stations  for 
all  regular  steamship  routes,  and  added  that  if  the  various 
governments  would  not  do  this,  his  company  was  prepared  to 
take  up  the  matter  if  ship  owners  would  bear  some*  of  the 
expense. 
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FRENCH  WIRELESS  STATIONS.— Tht  French  Govern¬ 
ment  maintains  four  wireless  telegraph  coast  stations,  including 
one  in  Algiers,  two  of  which  were  established  in  1904  and  two 
in  1906.  The  normal  wave  length  of  three  stations  is  600  m 
and  of  the  fourth,  300  m. 

A.  I.  E.  E.  MEETING. — The  next  regular  meeting  of  the 
American  Institute  of  Electrical  Engineers  will  be  held  in  the 
Engineering  Societies  Building,  New  York,  on  Oct.  8.  The 
title  of  the  paper  to  be  presented  and  the  name  of  the  author 
have  as  yet  not  been  announced. 

CONSERVATION  CONGRESS  FAVORS  PINCH OT.— 
The  National  Conservation  Congress,  held  last  week  at  Seattle, 
Wash.,  adopted  a  resolution  favoring  permanent  Government 
control  of  power  sites  and  water  rights,  and  asserting  that  the 
Government  has  no  moral  right  to  make  a  special  grant  of 
natural  resources,  which  resources  should  belong  to  the  people. 

CHICAGO  ELECTRIC  CLUB.— The  Chicago  Electric  Club 
at  its  noonday  meeting  Aug.  25  had  some  light  entertainment 
provided  for  after  luncheon.  At  the  next  meeting.  Sept,  i,  the 
regular  plan  of  this  club’s  meetings  will  be  resumed.  The 
speaker  for  this  occasion  will  be  Mr.  W.  L  Abbott,  chief  operat¬ 
ing  engineer  of  the  Commonwealth  Eldison  Company,  who  will 
speak  on  the  “Conservation  of  Natural  Resources.” 

WIRELESS  AROUND  THE  WORLD.— In  a  recent  inter¬ 
view  Mr.  Marconi  said  that  his  ambition  was  to  link  up  the 
British  Elmpire  by  wireless  telegraphy,  which  he  said  could  be 
accomplished  by  establishing  stations  at  Malta,  Cario,  Aden, 
Bombay,  Singapore,  Perth,  Adelaide,  Sydney,  Wellington,  Hong 
Kong,  Mombasa,  Durban,  Cape  Town,  Bathurst,  Sierra  Leone, 
Helena,  Mauritius,  Nelson  Island,  Montreal,  Jamaica  and 
British  Guiana. 

ELECTRICALLY  SMELTED  STEEL.— A  Redding  (Cal.) 
newspaper  reports  the  receipt  here  recently  of  a  carload  of 
20  tons  of  pig  iron,  from  the  electric  process  iron  smelter  at 
Heroult,  on  the  Pitt  River.  The  iron  was  delivered  to  a  local 
foundry  at  $25  a  ton,  or  less  than  it  could  be  bought  ,at 
tidewater,  and  is  pronounced  to  be  of  the  finest  quality  for 
casting  purposes.  The  electric  process  iron  smelter  at  Heroult 
is  stated  to  be  producing  25  tons  of  pig  iron  a  day. 

CHICAGO  TELEPHONE  COMPANY  VOLUNTARILY 
INCREASES  ITS  CAPITAL  ASSESSMENT.— Prt^\Aeni  B. 
E.  Sunny,  of  the  Chicago  Telephone  Company,  after  having 
received  the  assessor’s  figures  for  the  valuation  of  the  property 
of  his  company,  voluntarily  added  $2,000,000  to  the  total.  In 
so  doing  he  stated  that  his  company  has  put  in  improvements 
which  the  additional  amount  fairly  represents,  and  that  it  had 
no  desire  to  conceal  the  increased  value  from  the  tax  assessors. 
This  addition  brought  the  tax  assessment  of  the  company  up  to 
$12,132,700. 

CALIFORNIA  POLE-LINE  DECISION.— Under  the  State 
constitution  of  California,  according  to  a  recent  decision  of  the 
United  States  Circuit  Court  of  Appeals,  in  California,  written  by 
Judge  Ross,  a  telephone  or  telegraph  company  has  the  right, 
providing  that  it  does  an  inter.state  business,  to  erect  its  poles 
and  string  its  wires  through  any  city  or  town  in  the  State 
without  a  franchise,  a  municipality  having  only  police  power 
concerning  where  such  poles  or  wires  may  be  placed.  The 
case  in  point  was  the  appeal  of  the  Sunset  Telephone  &  Tele¬ 
graph  Company  against  the  city  of  Pomona. 

A  MUNICIPAL  PLANT  CRITICISED.— The  municipal 
electric  light  and  water-w’orks  plant  of  Columbia  City,  Ind.,  has 
been  condemned  in  a  report  by  Mr.  E.  R.  Vincent,  of  Indianapo¬ 
lis,  who  was  employed  to  make  an  investigation  of  the  plant. 
Mr.  Vincent,  who  is  an  electrical  engineer,  declared  the  plant 


nearly  ready  for  the  scrap  heap  and  emphasized  the  necessity 
for  the  expenditure  of  $25,000  for  its  rehabilitation.  Mr,  Vin¬ 
cent’s  report  was  acted  upon  to  the  extent  of  preparing  adver¬ 
tisements  for  bids  for  three  new  vertical  boilers  of  200-hp 
capacity.  The  Council  decided,  however,  that  Mr.  Vincent’s  esti¬ 
mates  for  improvements  were  too  high,  and  that  the  plant  could 
perhaps  be  replaced  as  a  whole  for  about  $15,000. 

WESTERN  SOCIETY  OF  ENGINEERS.— The  Western 
Society  of  Engineers,  Chicago,  has  just  issued  its  yearbook,  con¬ 
taining  lists  of  officers  and  members.  This  shows  that  the 
society  now  has  a  total  of  1001  members,  of  which  798  are 
active,  66  associate,  134  juniors  and  3  honorary.  The  electrical 
section  of  this  society  was  formerly  the  Chicago  Electrical  As¬ 
sociation.  Announcement  is  made  of  the  following  papers  of 
interest  to  electrical  men  to  be  given  during  the  coming  fall 
and  winter :  “The  Kilbourne  Plant  of  the  Southern  Wisconsin 
Power  Company,”  by  Prof.  D.  W,  Mead,  Madison,  Wis. ; 
“Economies  in  Central-Station  Management,”  by  Mr.  W.  L 
Abbott,  Chicago;  “Depreciation  and  Reserve  Fund  for  Electric 
Properties,”  by  Mr.  Willilam  B.  Jackson,  Chicago;  “New  Illumi- 
nants.”  by  Mr.  Carl  Wiler,  Chicago. 

MONTEREY  DISASTER. — It  is  estimated  that  2000  lives 
have  been  lost  as  a  result  of  an  i8-in.  rainfall  over  the  valley  of 
the  Santa  Catarina  River  in  the  neighborhood  of  Monterey, 
Mexico.  The  electric  service  in  Monterey  City  was  completely 
suspended,  both  on  account  of  the  many  falling  wires  and  by 
reason  of  the  damage  done  to  the  generating  station  of  the 
Monterey  Light  &  Power  Company.  The  inundated  region 
covered  a  stretch  of  territory  about  300  miles  in  length  from 
Matamoras  to  Torreon.  The  greatest  loss  of  life  is  said  to 
have  been  caused  by  the  giving  away  of  a  reservoir  dam. 
Monterey  is  situated  in  a  cup-like  valley,  and  is  surrounded  on 
three  sides  by  steep  mountains.  The  waters  rushed  into  this 
valley  down  the  bed  of  the  Santa  Catarina  River.  This  stream 
is  ordinarily  150  yd.  wide,  but  with  the  advent  of  the  flood  its 
lianks  were  fully  three-quarters  of  a  mile  apart. 

SHUNT  MOTORS  IN  MECHANICAL  AND  ELEC¬ 
TRICAL  PARALLEL. — A  patent  issued  on  Aug.  17  to  Mr. 
Budd  Frankenfield  describes  an  arrangement  by  means  of  which 
the  load  on  several  short-wound  direct-current  motors  con¬ 
nected  in  both  mechanical  and  electrical  parallel  can  be  divided 
equally  among  the  machines.  Each  motor  is  provided  with  as 
many  separate  field-coil  sections  as  there  are  individual  motors, 
the  sections  on  one  machine  being  joined  in  series  with  those 
on  the  other  machines.  The  arrangement  is  such  that  any  change 
in  the  field  circuit  resistance  of  one  machine  varies  the  strength 
of  the  fields  of  all  the  machines  equally.  This  action  prevents 
either  motor  from  taking  more  than  its  share  of  the  load,  as 
would  be  the  case  if  the  motors  were  independently  connected 
to  the  supply  system  and  the  field  winding  of  one  became  hotter 
and  therefore  admitted  less  current  than  the  field  winding  of  the 
other  motor. 

EDISON  GOLD  MEDAL  TO  BE  AWARDED.— The  first 
award  by  the  American  Institute  of  Electrical  Engineers  of  an 
IMison  gold  medal  will  probably  be  made  this  fall.  Some  years 
ago  a  fund  of  $5,000  was  established  by  associates  and  friends 
of  Mr.  Edison,  the  annual  proceeds  of  which  were  to  be  given 
as  prizes  for  meritorious  graduation  theses.  This  plan  was  not 
found  practicable,  owing  to  lack  of  intrinsic  merit  of  the  small 
number  of  theses  that  were  submitted,  and  it  was  finally  decided 
to  establish  instead  a  gold  medal,  to  be  awarded  whenever  in 
the  judgment  of  a  committee  of  the  Institute  a  resident  of  the 
United  States,  its  dependencies  or  Canada  merits  it  by  dis¬ 
covery,  invention  or  research  in  electricity.  •  The  design  for  the 
medal  has  been  furnished  by  Mr.  James  Elarle  Frazer,  a  New 
York  sculptor.  It  bears  on  its  obverse  a  portrait  of  Thomas  A. 
Edison,  and  on  its  reverse  the  legend,  “The  Genius  of  Elec¬ 
tricity  Crowned  by  Fame.” 
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Combination  System  of  the  Hydro-Electric 
&  Gas  Company,  of  Warren,  Ohio. 

The  hydro-electric  system  built  for  the  Peerless  Electric 
Company,  of  Warren,  Ohio,  is  of  interest,  not  because 
of  the  size  of  the  plants,  but  owing  to  the  fact  that  the 
scheme  embodied  the  uniting  a  number  of  water-powers  of 
various  heads,  and  at  widely  scattered  points,  into  a  single 
system,  and  delivering  the  energj’  at  Warren,  where  a  steam- 


dam  contains  4-in.  gas  pipes,  4  ft.  on  centers,  to  receive  wood 
posts  for  the  flash  boards.  The  abutment  at  the  west  end  is 
of  the  buttressed,  reinforced  concrete  type.  Directly  in  line 
with  the  dam  at  the  east  end  stands  the  power  house,  a  view  of 
which  is  given  in  Fig.  i.  The  w'heel  pits  are  of  reinforced 
concrete  and  three  in  number,  each  containing  a  54-in.  American 
turbine,  all  being  geared  to  a  single  horizontal  line  shaft  run¬ 
ning  at  118  r.p.m.  (Fig.  2).  As  the  back  water  frequently  rises 
above  the  level  of  the  dam’s  crest,  each  turbine  has  a  different 
gear  ratio  so  that  each  wheel  has  an  efficient  speed  for  its  own 


FIG.  I. — HYDRO-ELECTRIC  PLANT  AT  LEAVITTSBURG,  ON  THE  MAHONING  RIVER. 


engine  and  a  gas-engine  auxiliary  are  used  on  the  same  system, 
all  operating  in  parallel.  The  system  is  controlled  by  the 
Hydro-Electric  &  Gas  Company,  of  Warren,  Ohio. 

The  steam-engine  plant  is  at  the  factory  of  the  Peerless  Elec¬ 
tric  Company  and  the  gas  engine  at  the  gas  works.  Leavitts- 
Imrg,  on  the  Mahoning  River,  is  the  nearest  water-power  plant 
to  Warren  and  at  a  distance  of  three  miles  from  the  Warren 
substation.  Formerly  a  small  grist  mill  was  operated  at  this 
point,  the  power  being  derived  from  a  7-ft.  dam  of  the  crib 
and  brush  type  usual  for  such  mill  powers.  The  new  dam  was 


particular  stage  of  the  back  water.  Calling  the  gears  nearest 
the  generator  No.  i.  No.  3  is  coupled  to  the  line  shaft  through 
a  jaw  coupling,  as  this  turbine  will  only  be  placed  in  service, 
or  started,  when  the  plant  is  shut  down.  Turbine  No.  2  has  a 
Hill  friction  clutch,  as  it  must  be  thrown  in  without  shutting 
down,  a  condition  due  to  the  fact  that  on  the  peak  loads  it  will 
be  called  on  to  help  turbine  No.  i,  and  while  its  gear  ratio  is 
not  the  most  efficient  at  normal  head,  nevertheless  the  duration 
of  the  peak  is  such  that  the  slightly  reduced  efficiency  is  not 


FIG.  2. — INTERIOR  VIEW  OF  GENERATING  STATION. 


built  about  200  ft.  below  the  old  dam  and  gives  a  maximum 
head  of  9  ft.  It  is  of  the  reinforced  concrete  gravity  type,  is 
200  ft.  long  and  stands  on  a  soft  shale  bottom.  To  prevent 
undermining,  an  extension  mat  12  ft.  long  (up  and  down 
stream),  12  in.  thick  and  reinforced  with  ^-in.  lug  bafs,  was 
built  on  the  shale  and  under  the  overpour.  The  crest  of  the 


FIG.  3. — GOVERNOR  MECHANISM. 


of  great  consequence.  Turbine  No.  i  is  geared  directly  to  the 
line  shaft.  Turbines  No.  i  and  No.  2  may  be  disconnected  from 
the  line  shaft  by  sliding  their  pinions  thereon,  having  any  one 
of  two  turbines  working.  The  gates  are  so  geared  to  the  hori¬ 
zontal  governor  shaft  that  any  turbine  may  be  thrown  out  of 
gear  at  any  time  and  operated  by  hand.  Fig.  3  shows  the 
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governor  mechanism.  It  will  be  noted  that  there  is  but  one 
coupling  pin,  thus  eliminating  the  usual  danger  of  the  operator 
leaving  in  one  pin  and  inserting  the  second,  thereby  breaking 
off  the  levers  or  stripping  the  gears.  The  turbine  gates  are  of 
the  balanced  wicket  type  connected  to  the  vertical  shaft  by 
means  of  a  ring  mounted  on  ball  bearings,  and  a  link  and  lever 
motion.  It  was  guaranteed  that  a  governor  exerting  12,000  lb. 


FIG.  4. — BELT-DRIVEN  GENERATOR  AND  SWITCHBOARD. 

through  a  distance  of  1  ft.  in  one  second  would  easily  handle 
the  gates  and  a  Sturgess  governor  was  installed  and  is  reported 
as  working  successfully.  Owing  to  the  low  speed  of  the  line 
shaft,  1 18  r.p.m.,  a  pulley  165  in.  in  diameter  is  required  to  drive 
the  300-kw  generator  at  514  r.p.m.  (Fig.  4). 

Each  turbine  is  placed  in  a  separate  pit,  and  by  shutting  the 
head  gates  any  one  of  the  three  may  be  inspected  or  repaired 
without  shutting  down  the  plant.  These  head  gates  are  made 
of  white  oak  and  the  stems  are  provided  with  a  rack  plate  and 
a  cast-iron  rack.  A  crab  driven  by  a  2-hp  induction  motor 
runs  on  channel-iron  rails  along  the  side  of  the  power  house 
and  serves  all  the  gates  (Fig.  5).  The  usual  practice  is  to  have 
a  hoist  for  each  gate,  but  this  largely  increases  the  cost  where 
there  are  six  or  more  gates  to  lift.  Steel  racks  protect  the 
turbines  from  floating  trash. 

The  superstructure  is  of  brick  and  exceptionally  well  lighted. 
The  window  and  door  sills  are  of  reinforced  concrete.  The 
roof  is  built  of  slabs  laid  on  reinforced  concrete  T-beams  and 
covered  with  tarred  felt.  The  slabs  have  a  span  of  6  ft.  and 
are  1.5  in.  thick.  The  under  side  of  each  slab  is  corrugated, 
and  after  the  roof  is  completed  the  ceiling  is  plastered  between 
the  T-beams.  All  floors  are  of  concrete.  The  building  is  fire¬ 
proof  in  every  respect,  and  no  insurance  is  carried.  A  3-ton 
traveling  crane  runs  the  full  length  of  the  power  house. 

The  Blast  Branch  plant,  shown  before  completion  by  Fig.  6, 
is  situated  on  the  East  Branch  of  the  Mahoning,  at  Newton 
Falls,  ilod  about  10  miles  up  the  river  from  Leavittsburg.  At 
this  point  there  had  been  a  grist  and  roller  mill  for  over  30 
years. 

The  East  Branch  has  about  two-thirds  the  flow  of  the  Mahon¬ 
ing  River 'at  Leavittsburg,  but  the  head  secured  at  the  Blast 
Branch  power  house  is  16  ft.  The  dam  is  similar  to  that  at 
Leavittsburg  except  that  it  is  provided  with  a  movable  crest 
and  has  a  passageway  underneath.  The  movable  crest  has  an 
up-and-down  movement  of  2  ft.  and  was  built  more  especially 
for  legal  reasons.  The  sections  are  about  20  ft.  long  and  held 
up  by  notched  struts  spaced  4  ft.  on  centers  along  the  dam.  Un¬ 
derneath  the  dam  an  iron  dog  engages  the  notches  and  may  be 
disengaged  by  a  pull  on  a  steel  cable  passing  through  the  dam 
along  the  footway  and  up  into  the  power  house.  A  pull  of 
4  in.  on  the  cable  lets  down  three  sections  at  the  far  end  of  the 
dam.  Another  4-in.  pull  lowers  three  more  sections,  and  so  on 
until  all  are  down.  The  lowering  of  the  crest  in  this  way  is 
done  in  case  of  emergency,  as,  when  water  conditions  permit. 


the  sections  are  operated  by  two  men  going  under  the  dam  and 
lowering  the  sections  6  in.  at  a  time  by  means  of  a  jack. 

The  power  house  is  built  entirely  of  reinforced  concrete.  It 
at  present  contains  three  waterwheel  units,  geared  to  a  hori¬ 
zontal  shaft  driving  a  300-kw  generator  at  300  r.p.m.  (Fig.  7), 
and  there  is  provision  made  for  the  future  installation  of  a 
second  line  of  turbines.  Each  of  the  three  wheel  pits  is  pro- 
\ided  with  head  gates  and  steel  racks  so  that  any  wheel  may  be 
inspected  at  will.  The  wheel  pits  open  up  stream  into  a  forebay 
which  is  protected  from  coarse  trash  by  a  rack  50  ft.  long  and 
12  ft.  deep.  This  trash  rack  is  parallel  with  the  river’s  flow 
and  flush  with  the  river  side  of  the  power  house  and,  therefore, 
a  large  proportion  of  the  drift  does  not  lodge  upon  it,  but  passes 
over  the  dam. 

In  order  to  diminish  the  maximum  depth  of  flood  water  on 
the  dam  three  waste  gates  were  built,  each  as  shown  in  Fig.  8. 
Each  of  these  has  a  capacity  of  about  30,000  cu.  ft.  per  minute. 
It  is  also  expected  that  built  in  this  way  there  would  be  a 
material  increase  of  power  at  such  times,  on  account  of  the 
ejector  effect.  The  water  passing  through  these  waste  ways 
will  have  nearly  twice  the  velocity  of  the  discharge  from  the 
turbines  and  mixing  with,  or  picking  up,  the  latter,  will  in¬ 
crease  the  velocity,  and,  therefore,  the  effective  head  on  the  tur¬ 
bine.  However,  no  actual  test  has  yet  been  made.  Fig.  9  shows 
the  waste  way  forms  during  construction. 

The  building  is  of  “Beardsley  Slab”  construction,  consisting 
of  slabs  of  reinforced  concrete  corrugated  on  one  side  to  re¬ 
ceive  plaster  and  set  up  on  edge  with  reinforced  concrete 
pilasters,  spacing  them  apart  8  in.  or  more.  Each  slab  is  rein¬ 
forced  with  No.  28  gage  expanded  metal  and  the  corrugations 
are  formed  by  placing  ^-in.  rods  in  the  fresh  concrete  and 
pulling  them  therefrom  two  or  three  hours  after  initial  set. 
After  curing,  the  slabs  are  set  edge  to  edge  as  shown  in  Fig.  10. 
The  form  boards  A  act  both  as  spacers  and  as  pilaster  forms. 
The  boards  b  are  then  wired  into  position,  the  pilaster  rein¬ 
forcing  placed  and  the  concrete  poured.  This  construction  gives 
a  large  air  chamber  between  the  inner  and  outer  walls,  making 
a  warm  and  dry  building.  After  the  pilaster  concrete  has  thor¬ 
oughly  set.  the  corrugated  surfaces  are  plastered.  Built  in  this 


FIG.  5. —  MOTOR-DRIVEN  CRAB  FOR  GATES. 

way  there  is  no  tendency  for  unsightly  cracks,  as  all  setting  has 
taken  place  before  plastering.  An  excellent  chance  was  afforded 
to  learn  the  comparative  cost  of  a  power  house  built  in  this 
manner  with  one  built  of  brick,  as  at  Leavittsburg.  At  Leavitts¬ 
burg  all  conditions  were  favorable  to  cheap  brick  work,  while 
at  East  Branch  the  slab  work  was  done  by  inexperienced  labor, 
and  yet ‘the  walls,  corniced  as  shown  and  plastered  on  both 


FIG.  6. — GENERAL  VIEW  OF  EAST  FORK  GENERATING  STATION  AT  NEWTON  FALLS. 


for  extreme  low  water  this  would  have  been  made  the  peak 
load  plant  and  two  300-kw  generators  installed,  but,  under  the 
conditions  it  was  decided  to  install  only  one  300-kw  generator. 

The  dam  is  similar  to  the  Leavittsburg  dam  and  is  built  on  a 
sandstone  ledge.  At  the  east  end  of  the  dam  a  SO-ft.  spillway 
was  excavated  in  the  solid  rock.  The  power  house  stands  at 
the  west  end  of  the  dam,  and  is  built  of  concrete  throughout. 


FIG.  8. — SECTION  OF  EAST  FORK  POWER  HOUSE. 


are  49-in.  New  Americans  having  higher  gear  raters.  All  three 
turbines  are  geared  to  a  horizontal  shaft  which  is  directly  con¬ 
nected  to  a  300-r.p.m.,  300-kw  generator.  The  gates  are  hung 
from  a  ball-bearing  ring  and  connected  to  the  vertical  shaft  by 
a  link  motion.  The  horizontal  governor  shaft  is  connected  in 
the  same  way  as  at  Leavittsburg  and  East  Branch,  permitting 
hand  control  of  any  turbine.  The  harness  work  and  gearing 


FIG.  7. — INTERIOR  VIEW  OF  EAST  FORK  STATION. 
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sides,  cost  several  cents  less  per  square  foot  than  the  plain  un¬ 
plastered  walls  at  Leavittsburg.  The  roof  is  of  the  slab  type 
and  similar  to  that  at  Leavittsburg.  A  3-ton  crane  serves  all 
the  machinery. 

The  hydraulic  equipment  consists  of  three  vertical  49-in. 
improved  New  American  turbines,  geared  to  a  line  shaft  in  a 
manner  similar  to  that  at  Leavittsburg.  The  conditions  here 


There  are  three  wheel-pits,  each  containing  a  turbine.  The  in- 
creaser  design  was  carried  out  at  this  plant  even  more  com¬ 
pletely  than  at  East  Branch,  as  will  be  seen  on  inspection  of 
Fig.  12.  In  this  case  the  high-velocity  water  completely  sur¬ 
rounds  the  draft  tubes  and  is  brought  to  the  oriBce  surrounding 
the  same  with  practically  no  loss  of  head.  Above  each  wheel 
pit  are  two  head  gates  and  a  steel  trash  rack.  The  head  gates 
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are  such  that  the  back  water  frequently  obliterates  the  head, 
and  it  was  desired  to  keep  the  plant  going  as  long  as  possible. 
The  aggregate  horse-power  at  normal  head  is  975,  which,  under 
the  usual  conditions  of  backwater,  suffices  to  keep  up  the  speed 
and  power.  Mr.  R.  C.  Beardsley  made  a  test  on  these  turbines 
using  a  Francis  weir  and  a  water-cooled  dynamometer  and 
found  the  efficiency  at  about  54  gate  to  be  about  825/^  per  cent. 
At  %  gate  opening  and  at  full  gate  the  efficiency  was  slightly 
above  80  per  cent. 

A  third  plant  is  located  in  the  same  village,  but  on  the  West 
Branch  of  the  Mahoning  (Fig.  ii,  taken  before  completion). 
The  norm'al  working  head  is  20  ft.  and  the  minimum  about  12  ft. 
This,  therefore,  is  the  only  one  of  the  three  plants  that  can 
carry  its  full  load  under  all  flood  conditions.  Were  it  not  for 
the  fact  that  in  any  case  a  steam  or  gas-engine  plant  was  needed 
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are  operated  from  a  horizontal  shaft  driven  by  a  2-hp  motor 
and  worm  gears.  By  throwing  the  rack  gears  in  or  out  of 
mesh  with  the  rack  on  the  gate  stem  any  gate  may  be  lifted  or 
lowered. 

The  turbine  near  the  generator  No.  i  is  a  34-in.  improved 
New  American  and  of  such  size  as  just  to  take  the  normal 
flow  of  the  stream  at  54  to  gate.  Turbines  No.  2  and  No.  3 
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are  also  similar,  there  being  a  jaw  clutch  for  turbine  No.  3  and 
a  friction  clutch  for  turbine  No.  2.  Fig.  3  is  an  interior  view  of 
this  plant  and  shows  the  unusual  solidity  of  the  hydraulic  equip¬ 
ment.  As  in  the  other  plants,  a  Sturgess  oil  pressure  governor 
controls  the  gates. 

The  superstructure  is  like  that  of  the  East  Branch  power 
plant,  except  the  roof,  which  consists  of  slabs  resting  on  steel 


machine  are  excited  by  a  7.5-kw,  i2S-volt  Colonial  belt-driven 
exciter. 

The  switchboard  is  of  blue  Vermont  marble  and  is  equipped 
with  a  voltmeter  for  reading  the  potential  of  the  phases,  an 
ammeter  for  reading  the  current  of  the  three  phases  and  a 
synchronoscope.  The  exciter  circuit  is  provided  with  an  am¬ 
meter  and  a  watt-hour  meter  registers  the  total  output. 


-WASTE- WAYS  IN  COURSE  OF  ERECTION, 


FIG.  II. — GENERAL  VIEW  OF  WEST  FORK  POWER  STATION. 


I-beams.  This  type  of  roof  is  more  quickly  built,  costs  less, 
and  has  a  neater  appearance  than  the  concrete  T-beam  construc¬ 
tion,  and,  while  not  so  completely  fireproof,  it  is  practically  so 
in  the  case  of  a  building  containing  little  inflammable  material. 

All  the  hydraulic  machinery  was  furnished  by  the  Dayton 
Globe  Iron  Works  and  the  governors  by  the  Sturgess  Engineer¬ 
ing  Department  of  the  Ludlow  Valve  Manufacturing  Company. 
In  the  operation  of  the  three  plants  one  attendant  is  employed 
per  shift,  which  indicates  first-class  alignment  and  bearings. 

The  Roberts  &  Abbott  Company,  of  Cleveland,  were  the 
engineers  for  the  water-power  development,  their  representative 
being  Mr.  R.  C.  Beardsley.  The  electrical  engineer  was  Mr. 


The  West  Forks  power  house  is  electrically  connected  with 
the  East  Forks  plant,  which  is  located  at  a  distance  of  about  a 
mile,  by  a  2300-volt  line.  The  line  between  the  two  plants  is 
virtually  an  extension  of  busbars.  In  the  West  Forks  station 
there  is  a  300-kw  Electric  Machine  Company  2300-volt,  three- 
phase,  60-cycle  generator.  The  guarantees  on  this  machine  are 
identical  with  those  of  the  West  Fork  generator.  The  exciter 
used  in  this  case,  however,  is  of  somewhat  larger  size,  being  a 


FIG.  12. — SECTION  OF  WEST  FORK  POWER  STATION. 

25-kw  Peerless  machine,  belt  driven.  This  exciter  will  also  be 
used  for  a  second  generator  to  be  installed  in  the  future.  The 
switchboard  consists  of  five  panels :  an  exciter  panel,  a  generator 
panel,  a  blank  panel  and  two  transformer  panels.  It  is  provided 
with  two  voltmeters  and  the  necessary  voltmeter  plugs  for  read 
ing  the  potential  of  any  bank  of  transformers,  or  of  any  one  of 


FIG.  10. — DETAIL  OF  WALL  AND  PILASTER  CONSTRUCTION. 

Byron  T.  Mottinger,  of  the  Hydro-Electric  &  Gas  Company. 

The  West  Forks  station  contains  one  300-kw  Electric  Machine 
Company  generator  rated  at  300  r.p.m.,  2300  volts,  three-phase,. 
60-cycle,  with  a  guaranteed  regulation  from  full  load  to  no  load 
of  7  per  cent.  The  efficieacies  at  one-half,  three-quarter  and 
full  loads  are  93.5,  94  and  94.5,  respectively.  The  fields  of  the 
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the  three  phases  of  the  generator.  The  other  instruments  are : 
a  synchronoscope,  an  ammeter  for  reading  current  in  the  three 
phases,  a  direct-current  voltmeter  and  ammeter  for  the  exciter 


FIG.  13. — INTERIOR  OF  WEST  FORK  STATION. 


bus,  and  also  a  direct-current  ammeter  in  the  field  circuit.  The 
generator  is  connected  to  the  bus  by  a  Westinghouse  oil  switch, 
and  the  transformer  through  a  Westinghouse  automatic  oil 


formers  connected  in  delta  between  the  2300-volt  bus  and  the 
23,000-volt  bus.  Each  transformer  is  provided  with  a  23,000-volt 
disconnecting  switch.  The  23,000-volt  bus  is  connected  to  the 
transmission  line  through  three-fused  type  Westinghouse  circuit- 
breakers.  In  this  plant  are  also  located  three  high-tension  choke 
coils  and  three  low-equivalent  lightning  arresters.  Between  the 
high-tension  busbar  and  the  fused  breakers  are  located  three 
Wagner  6o,ooo-volt,  oil-type  series  transformers  connected  to 
three  Wagner  ammeters. 

The  Newton  Falls  plant  is  connected  to  the  Leavittsburg  plant 
by  means  of  a  23,000-volt,  three-phase  line  on  Thomas  insu¬ 
lators.  The  line  between  Newton  Falls  and  Leavittsburg  is  of 
No.  3  medium  hard-drawn  copper.  The  wires  are  placed  at 
the  corners  of  an  equilateral  triangle,  48  in.  on  a  side.  The 
poles  have  an  average  spacing  of  130  ft.  The  cross-arms  are  of 
long-leaf  Southern  yellow  pine  and  the  pins  are  of  impregnated 
white  oak.  All  poles  are  of  chestnut,  with  not  less  than  7-in. 
tops. 

The  equipment  in  the  Leavittsburg  plant  comprises  one  300- 
kw,  belted-type  Electric  Machine  Company  generator  rated  at 
2300  volts,  three-phase,  60-cycle,  514  r.p.m.  This  machine  is 
driven  by  a  two-ply  Shultz  belt  32  in.  wide.  The  exciter  is  a 
7.5-kw,  1 200- r.p.m.  belted  Colonial  machine.  The  switchboard 
consists  of  one  combination  exciter  and  generator  panel  sup¬ 
plied  with  a  voltmeter  and  the  necessary  plugs  for  reading  the 
potential  of  all  phases,  the  potential  of  the  transformers,  etc.; 
an  ammeter  for  reading  the  current  of  the  three  phases;  a 
synchronoscope  and  watt-hour  meter.  The  exciter  circuit  is  pro¬ 
vided  with  an  ammeter  and  voltmeter.  This  plant  is  equipped 
with  a  Tirrill  regulator.  There  are  at  present  installed  in  this 
plant  a  bank  of  three  loo-kw,  single-phase,  2300-volt  to  23,000- 
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FIG.  14. — INTERLINKED  GENERATING  STATIONS,  HYDRO-ELECTRIC  A  GAS  COMPANY 


breaker.  The  generator  panel  is  supplied  with  a  watt-hour 
meter. 

This  plant  is  equipped  with  a  Tirrill  regulator.  The  switch¬ 
board  is  located  on  a  gallery  and  beneath  it  are  located  the  high- 
tension  transformers.  There  are  at  present  installed  six  lOO-kw 
Enterprise  Electric  2300-volt  to  23,000-volt,  single-phase  trans¬ 


volt  Enterprise  EUectric  Company  transformers  connected  on  the 
high-tension  side  through  fused  circuit-breakers  to  23,000-volt 
buses.  To  these  buses  the  Newton  Falls  and  the  Warren  high- 
tension  transmission  lines  are  connected  through  fused  circuit- 
breakers.  The  Newton  Falls  and  Warren  lines  have  choke  coils 
and  lightning  arresters  at  the  Leavittsburg  plant. 
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The  Warren  transmission  line  is  identical  with  the  Newton 
Falls  line  in  general  construction.  The  transmission  copper, 
however,  is  No.  l.  This  large  size  of  wire  was  used  with  spe¬ 
cial  reference  to,  at  some  future  time,  adding  at  Leavittsburg  a 
line  from  Parkman,  the  exact  requirements  of  which  are  not 
known.  The  spacing  of  the  poles  on  this  line  is  140  ft.  maxi¬ 
mum.  The  line  runs  to  the  substation  located  on  North  Park 
Avenue,  in  Warren.  This  substation  is  equipped  with  six  100- 
kw  Elnterprise  transformers  similar  to  the  above.  These  trans¬ 
formers  are  connected  on  the  high-tension  side,  through  discon¬ 
necting  switches,  to  a  23,000-volt  bus,  to  which  are  also  con¬ 
nected  the  Warren  transmission  line  and  the  gas-electric  power- 
plant  line,  the  latter  lines  being  provided  with  Westinghouse 
fused-type  circuit-breakers,  choke  coils  and  lightning  arresters. 

The  switchboard  consists  of  six  panels :  two  transformer 
panels,  one  three-phase  panel  carrying  two  circuits,  and  three 
single-phase  panels  with  compensating  voltmeter  attachment,  to 
be  used  later  in  connection  with  automatic  potential  regulators 
for  commercial  lighting.  Both  the  transformer  panels  and  the 
distributing  panels  are  provided  with  ammeters.  The  station  is 
large  enough  to  house  1800  kw  in  transforming  apparatus. 

The  Peerless  electric  steam  plant  contains  one  250-kw,  belt- 
driven  Electric  Machine  Company  generator,  bearing  character¬ 
istics  as  before,  and  a  7.S-kw,  belted  Peerless  exciter.  The 
switchboard  consists  of  a  combination  exciter  and  generator 
panel  and  a  combination  transformer  and  distributing  panel. 
This  board  is  supplied  with  a  voltmeter  and  a  Tirrill  regulator. 

The  transformers  are  located  in  a  transformer  house  and  are 
connected  on  the  high-tension  side  to  the  Warren  transmission 
line  by  means  of  fused-type  circuit-breakers.  The  lines  are  pro¬ 
tected  by  the  necessary  choke  coils  and  lightning  arresters.  The 
equipment  in  the  gas-electric  power,  plant  consists  of  one  Olds 
350-hp,  two-cylinder,  four-stroke-cycle,  horizontal  gas  engine. 
The  flywheel  on  this  engine  is  12  ft.  in  diameter,  has  a  34-in. 
face  and  weighs  88,000  lb.  Cyclic  variation  of  this  flywheel  un¬ 
der  normal  load  is  guaranteed  not  to  exceed  1/300.  The  gas  en¬ 
gine  is  belted  to  a  250-kw  Burke  generator.  The  same  guaran¬ 
tees  are  given  on  this  generator  as  on  the  generators  built  by 
the  Electric  Machine  Company.  This  plant  is  built  to  accommo¬ 
date  four  engines  and  generators  of  the  same  rating  as  the  unit 
already  installed,  and  to  accommodate  1200  kw  in  transformers. 

At  present  the  switchboard  consists  of  three  panels  and  has 
the  same  general  arrangement  as  those  previously  described. 
The  high-tension  side  of  the  transformers  is  connected  by  dis¬ 
connecting  switches  to  a  23,000-volt  transformer  bus.  This  sec¬ 
ond  bus  is  located  in  a  cupola  on  the  top  of  the  station,  and  to  it 
are  connected  the  lines  leading  from  the  substation  to  the  gas 
plant,  a  line  from  the  Peerless  Electric  steam  plant  to  the  gas 
plant,  and  a  transmission  line  leading  to  Niles. 

Under  a  20-year  contract  to  furnish  the  city  of  Niles  with 
electrical  energy  for  lamps  and  motors,  the  company  has  built 
n  transformer  house  on  the  grounds  of  the  municipal  lighting 
plant.  This  house  is  located  in  the  rear  of  the  present  munici¬ 
pal  buildings,  and  has  installed  in  it,  at  the  present  time,  six 
loo-kw  transformers.  The  transformer  house  is  made  suffi¬ 
ciently  large  to  house  the  necessary  choke  coils,  lightning  ar¬ 
resters,  fused  circuit-breakers  and  disconnecting  switches  in 
order  to  control  the  circuits  properly.  The  transformers  lower 
the  e.m.f.  from  23,000  volts  to  2300  volts.  The  electricity  is 
conducted  from  the  transformers  through  lead-covered  cable 
placed  in  vitrified  conduit  to  the  present  generator-room  of  the 
municipal  lighting  station.  The  generators  in  the  station  are 
rated  at  200  kw  and  240  kw  respectively.  Both  were  formerly 
two-phase,  1150-volt  machines  and  have  been  rewound  for  three- 
phase,  2300  volts.  These  generators,  with  the  lines  leading  from 
the  transformer  house,  are  connected  to  a  common  bus  by  means 
of  the  necessary  oil  switches  and  automatic  oil  circuit-breakers. 
The  generating  equipment  was  placed  in  satisfactory  operating 
condition  by  the  power  company  to  operate  in  connection  with 
the  new  system,  as  an  insurance  policy  for  the  city  of  Niles 
against  any  shortage  which  might  occur  due  to  accident  to  the 
transmission  line  or  to  any  of  the  apparatus.  The  power  com¬ 
pany  has  equipped  the  generators  with  Tirrill  regulators,  fitted 


the  engines  with  new  pistons,  erected  new  stacks  on  the  boiler 
house  and  has  made  numerous  repairs  and  changes,  all  of  which 
will  make  it  possible  to  give  better  service  than  heretofore.  For 
these  changes,  some  of  which  have  been  quite  costly,  the  com¬ 
pany  has  received  the  right  to  operate  the  plant  as  an  auxiliary 
either  to  assist  the  city  of  Niles  or  its  own  lines  in  case  of  ac¬ 
cident  or  shortage.  For  this  privilege  the  power  company  pays 
a  suitable  rental  for  the  right  to  use  the  machinery  and  bears 
such  operating  expenses  as  are  required  for  the  operation  of 
such  mechanism  as  is  necessary  for  auxiliaries.  The  transmis¬ 
sion  line  connecting  the  city  of  Niles  with  th®.  city  of  Warren 
is  of  the  same  general  construction  as  the  trsqj^snission  line  be¬ 
tween  Newton  Falls  and  Leavittsburg.  The  line  is  of  No.  3 
medium  hard-drawn  copper.  The  wires  are  placed  at  the  cor¬ 
ners  of  .an  equilateral  triangle  48  in.  on  a  side.  This  line  con¬ 
nects  with  the  system  in  Warren  on  a  common  bus,  located  in  a 
high-tension  cupola  placed  on  the  roof  of  the  gas-engine  plant. 

The  transmission  line  from  Warren  to  Niles  is  a  duplicate  of 
that  between  Newton  Falls  and  Leavittsburg.  There  will  be 
located  in  Niles  a  transformer  station  with  the  usual  necessary 
switching  and  distributing  apparatus.  The  transformers  thus 
far  used  are  all  of  the  self-cooled  type  manufactured  by  the 
Enterprise  Electric  Company,  with  guarantees  on  efficiency  and 
regulation  as  follows ;  load,  97.8  per  cent ;  ^  load,  98.15  per 
cent ;  4/4  load,  98.24  per  cent ;  5/4  load,  98.3  per  cent ;  regulation 
at  unity  power  factor  at  full  load  is  i.i  per  cent,  and  the  regu¬ 
lation  at  unity  power  factor  with  load  is  2  per  cent.  After 
a  run  of  normal  full  load  for  24  hours  the  rise  in  temperature  is 
guaranteed  not  to  exceed  40  deg.  C.  With  125  per  cent  full  load 
and  after  a  run  of  five  hours  the  temperature  rise  does  not  ex¬ 
ceed  45  deg.  C.  The  switchboards  for  all  of  these  develop¬ 
ments  were  furnished  by  the  F.  Bissel  Company,  of  Toledo, 
Ohio.  All  of  the  switchboard-indicating  instruments  are  of 
Wagner  make.  The  watt-hour  meters,  oil  switches  and  auto¬ 
matic  oil  breakers  are  of  Westinghouse  design. 


An  Electric  Hotel. 

The  new  Stanley  Hotel,  recently  completed,  at  Estes  Park, 
Col.,  is  unique  among  the  hotels  of  the  world  in  that 
electricity  is  the  sole  source  of  light,  heat  and  power. 
The  hotel  is  25  miles  distant  from  the  nearest  railroad  point,  and 
a  water-power  454  miles  away  has  been  utilized  to  generate  elec¬ 
tricity,  which  is  exclusively  used  for  all  cooking  and  water¬ 
heating  purposes,  for  running  the  refrigerating  and  laundry 
machinery,  and,  of  course,  to  supply  all  lighting.  As  the  hotel 
is  open  only  during  the  summer  season,  electricity  is  not  util¬ 
ized  for  heating  rooms,  but  the  manager’s  house,  occupied  all 
the  year  round,  is  fitted  throughout  with  electric  heaters. 

The  hotel  itself  has  over  100  guest-rooms,  mostly  with  bath,  and 
represents  the  highest  type  of  summer  hotel.  From  it  for  nearly 
a  mile  winds  a  road,  bounded  by  a  retaining  wall  on  the  low 
side,  with  equally  spaced  columns  bearing  tungsten  clusters  in 
globes,  as  shown,  in  Fig.  2. 

The  power  plant  is  located  on  Fall  River,  and  consists  of  a 
350-hp,  double-nozzle  impulse  water-wheel  operating  under  an 
effective  head  of  320  ft.,  direct-connected  to  a  200-kw,  6600-volt, 
60-cycle,  single-phase  generator,  with  a  7J/^-kw,  120-volt  exciter 
mounted  on  the  extended  shaft.  The  switchboard  consists  of  but 
two  panels,  a  combination  exciter  and  generator-field  panel,  and 
a  feeder  panel  upon  which  is  mounted  a  static  ground  detector. 
In  addition  to  the  usual  indicating  wattmeter,  a  frequency  meter 
on  a  swinging  bracket  takes  the  place  of  a  tachometer.  In  view 
of  the  severe  electric  storms  in  the  locality  it  was  decided  to 
install  66oo-volt  aluminum-cell  lightning  arresters  near  the  hotel 
and  at  the  station,  while  multi-gap  arresters  are  placed  at  two 
other  points  on  the  branch  lines  feeding  the  neighboring  town 
and  summer  cottages,  thus  giving  unusually  good  protection. 

Owing  to  the  scattered  location  of  the  summer  load  among 
the  cottages  and  the  fact  that  the  town,  or  all-year,  load  will  be 
small  in  comparison,  it  was  decided  to  run  a  single-phase  distri¬ 
bution  as  being  preferable  to  a  proposed  three-phase  system.  A 
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6600-volt  primary  is  fed  through  No.  6  copper  direct  from  the 
generator  to  transformers,  where  the  voltage  is  reduced  to 
220-110  for  distribution. 

The  transformers  for  the  hotel  are  located  in  a  transformer 
house  100  ft.  away  from  the  hotel  buildings,  and  the  low-tension 
feeders  are  taken  from  the  secondary  buses  as  follows :  One 
two- wire,  iio-volt  circuit  to  the  laundry;  one  three-wire  to 
manager’s  house;  one  three-wire  to  the  hotel  and  one  two-wire 
to  casino  and  garage.  The  secondary  is  effectually  grounded  at 
Its  middle  point  to  the  6-in.  water  mains  supplying  the  hotel.  In 
the  laundry  a  7j4-hp,  iio-volt,  single-phase  motor  is  installed. 


FIG.  1. — HOTEL  LOBBY. 

belted  to  a  countershaft  running  a  washing  machine,  a  cen¬ 
trifugal  dryer  and  mangles.  In  the  manager’s  house  a  brilliant 
illumination  has  been  allowed  for,  and  provision  has  been  made 
for  electric  heaters  using  units  of  2000  watts  capacity;  from  two 
to  three  of  these  heaters  being  installed  in  each  room.  In  the 
west  basement  of  the  hotel,  beneath  the  kitchen,  is  located  a 
brine-cooling  system  driven  by  a  3-hp,  no- volt,  single-phase 
motor.  This  cooling  system  is  also  of  sufficient  capacity  to  fur¬ 
nish  500  lb.  of  ice  per  day.  In  addition  to  the  above  there  are 
3200-amp  capacity  water  heaters  and  one  three-compartment 
bake  oven,  using  approximately  100  amp  at  no  volts.  The  bal- 


FIG.  2. — FIXTURES  FOR  LIGHTING  GROUNDS. 

ance  of  the  cooking  apparatus  is  located  in  the  kitchen  proper, 
and  the  following  list  of  the  equipment  may  prove  interesting : 


Three  roasting  ovens,  maximum  demand .  98  amp. 

One  broiler,  maximum  demand .  98  amp. 

Two  gridirons,  maximum  demand .  36  amp. 

Nine  frying  pars,  maximum  demand .  7  amp. 

Two  large  stew  pans,  maximum  demand .  22  amp. 

Six  sauce  pans .  amp. 

One  twelve-slice  and  two  two-slice  toasters,  total  demand....  82  amp. 

One  warmer  .  6  amp. 

'^Ine  plate  warmer .  40  amp. 

One  carving  table .  50  amp. 

Two  vegetable  kettles  and  two  stock  kettles,  using,  each .  45  amp. 

Three  irons  with  a  total  demand  of .  64  amp. 


All  the  current  for  cooking  and  water  heating  is  taken  from 


a  special  panel  board  located  in  the  basement  and  is  balanced  as 
nearly  as  possible,  according  to  the  use  of  the  apparatus,  on  the 
220-1  lo-volt  mains.  In  addition  to  the  above,  approximately  80 
kw  in  lighting  load  is  demanded  by  the  various  buildings,  tung¬ 
stens  of  from  40  watts  to  250  watts  capacity  being  used  for  the 
hotel  main  floor  and  the  casino  building. 

By  this  installaton,  which  is  primarily  for  the  hotel  and  is 
used  only  incidentally  for  the  village  and  cottage  lights,  Mr. 
F.  O.  Stanley  has  secured  to  his  guests  the  entire  absence  of  all 
danger  from  fire,  to  say  nothing  of  the  added  convenience  and 
cleanliness  of  the  equipment.  The  insurance  rates,  which  are 
usually  high  on  isolated  summer  hotels,  are  also  greatly  reduced 
by  this  increased  safety.  The  water-power,,  being  owned  by  the 
hotel  company,  the  comparative  cost  with  respect  to  coal  hauled 
25  miles  over  the  mountains,  is  found  to  be  little  to  the  advan¬ 
tage  of  the  electrical  equipment.  Messrs.  Vail,  Walbrau  & 
Reid  were  the  consulting  and  construction  engineers  for  most  of 
the  installation. 


Electricity  in  Construction  Work. 

Within  the  past  few  years  progressive  contractors  in  all  parts 
of  the  country  have  been  adopting  electricity  quite  extensively 
for  driving  all  kinds  of  apparatus  used  in  construction  work 
and  for  illuminating  the  site  so  that  24-hour  operation  is  pos¬ 
sible,  where  the  contract  warrants  it.  In  many  instance;#  the 
adoption  of  electricity  by  erecting  engineers  is  the  result  of 
much  missionary  work  by  central-station  managers  far  sighted 
enough  to  appreciate  the  value  of  the  day  load  which  such  work 
affords.  Oftentimes  the  whole  electrical  outfit  has  been  de¬ 
signed  by  the  central-station  company,  which  also  secured  the 
electricians  to  operate  it  after  its  installation,  the  contractor  be¬ 
ing  thus  relieved  of  the  work  of  selecting  and  installing  appa- 
latus  with  which  he  was  not  familiar. 

The  average  contractor  is  not  overburdened  with  any  sys¬ 
tem  of  cost  keeping.  Electrically  driven  apparatus  was  at  first 


FIG.  I. — PORTABLE  MOTOR-DRIVEN  COMPRESSOR  USED  IN  CONDUIT 

WORK. 

accepted  on  faith  with  an  appreciation  of  the  fact  that  by  its 
use  the  trouble  of  obtaining  coal  and  water  in  localities  where 
these  would  have  to  be  brought  to  the  work,  was  eliminated. 
With  the  ordinary  donkey  engine  the  contractor  has  had  an 
experience  of  years;  and  it  does  not  require  so  extended  an 
experience  with  electricity  to  convince  one  that  it  is  better  and 
cheaper  than  the  older  methods  in  every  respect.  This  is  evi¬ 
denced  by  the  fact  that  large  contracting  firms  which  have  used 
electricity  for  operating  compressors,  concrete  mixers,  hoists, 
etc.,  do  not  return  to  the  old  steam-driven  methods  unless 
electricity  is  not  available,  and  not  a  few  contractors  in  such 


m 


HGS.  3  AND  4. — ELECTKIC  WINCH  IN  STREET  USED  FOR  PULLING  LOADED  WAGONS  IN  EXCAVATION  WORK. 


for  a  knowledge  of  men  is  one  of  a  successful  contractor’s 
prime  requisites.  It  needs  no  argument  to  convince  him  of  the 
value  of  electric  light  for  night  work,  every  contractor  will 
admit  its  superiority  and  use  it  if  he  has  occasion  to  do  so. 
All  the  energies  of  a  central-station  manager  should  be  di¬ 
rected  to  securing  the  motor  load.  The  fact  that  an  engineer 


peared  in  these  columns.  That  the  work  is  by  no  means  con¬ 
fined  to  cities  and  that  companies  having  transmission  lines 
can  acquire  very  profitable  loads  near  the  transmission  lines 
will  be  shown  in  articles  which  will  appear  shortly.  The  illus¬ 
trations  show  examples  of  motor-driven  equipment  used  by 
erecting  engineers  in  New  York  City. 
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is  not  required  to  run  an  electric  motor  will  appeal  to  a  con¬ 
tractor,  for  by  that  means  he  can  save  from  $i  to  $3  per  day 
on  labor  on  every  engine  which  is  replaced  by  a  motor.  The 
adaptability  of  the  electric  motor  and  the  ability  with  which  it 
can  stand  the  abuse  of  ignorant  help  must  be  shown,  however; 
for  if  ever  machinery  of  any  kind  needs  to  be  tested  for 
ruggedness,  a  contractor  can  be  relied  on  to  give  it  that  test. 

The  rate  for  energy  should  be  low  enough  to  warrant  the 
installation  of  electrical  apparatus  in  place  of  steam-driven 
apparatus,  for  the  question  of  first  cost  is  the  greatest  stumbling 
block  to  the  acquisition  of  the  load.  It  is  not  an  easy  matter 
to  induce  a  contractor  to  discard  steam-driven  equipment  which 
he  possesses,  and  for  which  he  has  already  paid,  for  more  ex¬ 
pensive  machinery  concerning  which  he  may  have  many  doubts. 
Account  must  also  be  taken  of  the  fact  that  the  load  is  only 
temporary,  but  the  rate  cannot  be  unduly  increased  because  of 
this.  The  load  factor  of  the  installation  is  high  while  it  lasts, 
and  in  most  cases  the  load  goes  off  at  sundown,  work  being  car¬ 
ried  on  only  during  daylight. 

In  many  cities  where  building  operations  are  going  on  regu¬ 
larly,  it  might  be  profitable  for  a  central-station  company  to 
own  hoisting  equipment  which  it  can  rent  to  building  contrac¬ 
tors.  The  design  of  the  equipment  could  be  such  that  the 
motor  could  be  removed  from  the  hpist  and  be  attached  to 
other  machinery  if  necessary,  so  that  the  investment  would 
not  be  excessive.  Second-hand  machinery  would  be  suitable 
for  this  purpose,  and  it  should  prove  an  easy  matter  for  a 
central-station  company  to  induce  contractors  to  use  the  ap¬ 
paratus.  It  is  certain  that  the  contracting  and  erecting  field 
offers  abundant  opportunities  for  motor-driven  equipment  and 
the  load  is  a  very  desirable  one  for  any  central  station. 

In  New  York  City  the  steam-driven  hoist  has  been  almost 
entirely  superseded  by  the  electric  hoist  in  building  construc¬ 
tion  work.  Both  alternating-current  and  direct-current  motors 
are  employed  for  this  service.  Electric  motors  are  also  used 
to  drive  air  compressors  for  operating  drills  in  tunnel  and 
excavation  work  throughout  the  city,  concrete  mixers,  locomo¬ 
tives,  etc.  Detailed  descriptions  of  extensive  work  carried  on 
by  means  of  electrically  operated  machinery  have  already  ap- 


cases  build  a  small  isolated  electric  plant  where  water  and 
coal  are  convenient  and  transmit  the  energy  to  the  work. 

The  introduction  of  electricity  and  its  economical  use  must 
be  brought  home  to  the  contractor  in  terms  with  which  he  is 
familiar.  It  will  be  necessary  for  a  central-station  manager 


FIG.  2, — COMPACT  ELECTRIC  DERRICK  USED  IN  FOUNDATION  WORK. 


to  pay  close  attention  to  the  requirements  of  contractors,  if  the 
good,  steady  business  which  is  available  is  to  be  obtained.  A 
perfunctory  letter  asking  for  the  business  does  not  appeal  to 
this  class  of  men  who  are  not  given  to  letter  writing  and  who 
only  reason  in  dollars  and  cents.  The  business  is  worth  a 
number  of  personal  interviews  and  a  study  of  the  situation 
from  the  contractor’s  viewpoint.  A  contractor  may  be,  and 
often  is,  illiterate;  but  it  is  not  wise  to  presume  on  that  fact. 
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Recent  Developments  in  Street  Lighting 


The  introduction  of  luminous  and  flaming-arc  lamps  and 
of  tungsten  incandescent  lamps  of  high  candle-power  has 
had  its  effect  on  street-lighting  practice,  both  in  small 
towns  and  in  large  cities  as  well.  The  former,  by  reason  of 
very  limited  funds  and  scattered  population,  had  been  seriously 
handicapped  for  the  want  of  an  efficient  lighting  unit  not  as 
large  as  the  arc  lamp  nor  as  small  as  the  ordinary  incandescent 
lamp,  and  on  which  maintenance  is  not  a  large  item,  which  need 
has  been  supplied  by  the  tungsten  lamp  in  various  candle-powers. 
Large  cities  in  quest  of  more  illumination  and  with  an  eye  to 
economy  have  chosen  the  more  efficient  composite  electrode 
arc  lamps,  with  the  result  in  some  instances  of  revolutionizing 
tlie  entire  lighting  system.  The  articles  published  herewith  show 
what  has  been  accomplished  in  this  direction. 


Street  Lighting  for  Small  Towns. 

By  J.  R.  Cravath. 

HIS  article  is  intended  to  deal  principally  with  the  street 
lighting  of  towns  of  15,000  population  and  less.  In 
larger  cities  the  great  density  of  population  per  block 
usually  makes  available  a  larger  amount  of  money  for  street 
lighting  purposes.  The  problems  of  the  city  and  of  the  small 
towns  are,  therefore,  very  different.  In  the  small  town  it  is 
necessary  to  apply  a  meager  street  lighting  appropriation  to 
illuminate  a  large  area-  because  the  density  of  population  and 
the  assessed  valuation  of  property  per  block  are  low.  While 
much  that  may  be  said  in  this  article  may  seem  to  suggest  lower 
standards  of  street  illumination  than  should  rightly  prevail,  it 
must  be  remembered  that  it  is  not  the  task  of  a  mcnnent  to  get 
adequate  street  lighting  appropriations  where  inadequate  appro¬ 
priations  have  been  the  rule  for  many  years. 

The  amount  of  money  expended  for  street  lighting  annually 
per  capita  in  towns  of  the  size  under  consideration  varies 
greatly  and  is  usually  lower  in  new,  rapidly  growing  com¬ 
munities  than  in  the  older  communities.  In  rapidly  growing 
towns  the  assessment  valuations  for  taxation  purposes  always 
lag  behind  the  actual  valuations,  and  the  amount  raised  by  taxa¬ 
tion  lags  likewise. 

No  actual  averages  have  been  compiled  by  the  writer  on  the 
amount  expended  annually  on  street  lighting,  but  most  of  the 
figures  will  fall  between  50  cents  and  $1.50  per  capita  per  annum. 
Many  fall  below  $i  per  capita,  and  of  such  it  can  only  be  said 
that  appropriations  should  be  increased  to  a  point  where  it  will 
be  possible  to  provide  street  lighting  which  comes  nearer  to 
being  adequate.  Even  if  $i  per  capita  be  considered  as  an 
average  figure  for  the  amount  expended  on  lighting  in  small 
towns,  it  is  evident  that  the  street  lighting  must  be  rather 
poor.  The  most  that  can  be  done  by  those  who  are  seeking 
to  improve  street  lighting  conditions  in  these  towns  is  to  work 
foi  a  gradual  increase  of  appropriation,  as  it  is  usually  out  of 
the  question  to  make  any  very  sudden  changes  in  street  light¬ 
ing  appropriations  unless  a  change  to  a  new  and  very  much  im¬ 
proved  system  is  involved. 

Among  the  new  street  lamps  available  for  small  towns  at  the 
present  time  are  the  luminous  magnetite  arc,  operated  by 
direct  current;  the  luminous,  titanium  carbide  arc  operated  by 
alternating  current;  and  the  series  tungsten  incandescent  lamp. 
The  titanium  carbide  arc  has  been  so  recently  placed  on  the 
market  that  it  can  hardly  be  considered  fairly  out  of  the  ex¬ 
perimental  stage,  and  will  doubtless  be  subject  to  considerable 
improvement.  The  luminous  magnetite  arc,  and  the  series 
tungsten  lamp,  however,  are  now  well  established.  The  older 
lamps,  such  as  the  open  and  enclosed  carbon  arcs,  and  common 
carbon-filament  incandescent  lamps,  are  being  displaced  by  the 
newer  lamps,  and  it  becomes  an  interesting  and  important  study 
to  determine  just  what  advantage  can  be  obtained  by  replacing 
the  old  lamps  with  the  new. 


In  towns  which  are  at  present  lighted  with  enclosed  carbon 
arc  lamp,  and  in  which  the  annual  street-lighting  appropria¬ 
tion  amounts  to  $i  per  capita  or  less,  it  is  usual  to  hang  an  arc 
lamp  at  every  other  street  intersection.  In  the  majority  of 
towns  where  the  town  is  free  to  spread  in  all  directions  without 
restriction,  the  town  covers  a  sufficient  area  so  that  an  annual 
street-lighting  appropriation  of  $i  per  capita  of  population  is 
generally  only  sufficient  for  an  arc  on  every  other  street  inter¬ 
section.  Towns  where  this  condition  exists  will  be  considered 
first,  and  then  towns  where  the  street  lighting  appropriation  is 
sufficient  to  provide  for  more  frequent  spacing  of  lamps. 

This  system  of  placing  an  arc  lamp  on  every  other  corner 
is  about  as  unsatisfactory  a  method  of  lighting  a  town  with 
electricity  as  can  be  devised.  This  is  especially  true  when  the 
blocks  are  long  and  there  are  many  large  trees.  Large  lamps  at 
such  long  intervals  are  blinding,  as  all  who  have  faced  them  at 
night  know.  The  blinding  effect  of  any  lamp  depends  very  much 
on  its  surroundings.  A  lamp  of  high  candle-power  in  a  dark 
setting,  as  for  example,  a  searchlight  on  a  dark  night,  is  much 
more  dazzling  than  the  same  lamp  placed  in  light  surroundings. 
As  an  extreme  case  one  has  only  to  see  the  insignificant  dazzling 
effect  of  any  lamp  of  high  candle-power  by  daylight.  Hence  it 
is  that  on  a  street  with  arc  lamps  on  every  other  corner  (a  dis¬ 
tance  apart  of  600  to  900  ft.)  each  lamp  is  much  more  blinding 
to  a  person  walking  toward  it  than  if  the  general  illumination 
of  the  street  and  surroundings  is  raised  by  the  placing  of  lamps 
on  every  corner. 

It  may  be  argued  by  some  that  the  system  of  lighting  a  town 
by  means  of  arc  lamps  on  every  other  block,  and  sometimes 
by  even  greater  spacing  than  this,  is  too  crude  to  be  worth 
considering,  and  that  a  great  increase  should  be  made  in  the 
amount  of  light  provided.  The  crudity  of  the  system  cannot 
be  questioned,  but  whatever  improvements  are  made  in  towns 
where  this  condition  exists  must  not  involve  too  radical  a 
change  in  the  annual  expense. 

Before  attempting  to  improve  such  existing  conditions  it  is 
well  to  determine,  as  nearly  as  possible,  what  is  the  probable 
illumination  at  present  obtained.  The  committee  on  street 
lighting  of  the  National  Electric  Light  Association  reported,  at 
■the  1907  convention,  in  favor  of  a  rating  of  street  lamps  by  the 
normal  illumination  delivered  at  the  height  of  an  ordinary  ob¬ 
server  on  the  street  at  points  200  to  300  ft.  from  the  lamp ;  this 
illumination  to  be  tested  under  actual  working  conditions  on  the 
street.  .\t  the  1908  convention  this  committee  concluded  its 
report  by  presenting  figures  from  a  large  number  of  tests  on 
different  types  of  street  arc  lamps  made  under  commercial 
conditions  on  the  street.  The  committee,  as  a  result  of  these 
tests,  recommended  certain  values  of  illumination  to  be  con¬ 
sidered  as  standards  for  the  various  types  of  lamps.  This 
method  of  rating,  by  means  of  actual  measurements  taken  on 
the  street,  has  been  criticised  severely  by  some  because  of  the 
uncertainties  of  correct  photometric  measurements  under  such 
adverse  conditions,  and  with  such  low  values  of  illumination. 
While  these  difficulties  of  measurement  doubtless  exist,  it  must 
be  admitted  that  for  determining  the  actual  commercial  per¬ 
formance  of  street  lamps,  measurements  taken  under  ordinary 
working  conditions  are  likely  to  be  more  correct  as  to  the  actual 
illumination  obtained  than  laboratory  measurements.  In  the 
case  of  arc  lamps,  laboratory  measurements  are  especially  liable 
to  lead  one  astray  because  of  the  absence  of  dirt  and  other 
accumulations  on  the  globes,  which  exist  in  practice  on  the 
street,  and  which  have  a  very  important  influence  on  the  illu¬ 
mination  obtained.  The  tests  made  by  the  National  Electric 
Light  Association’s  1907  committee,  which  were  carried  on 
under  the  supervision  of  Mr.  W.  D’A.  Ryan,  assigned  a  value 
of  196  cp  to  the  6.6-amp,  series  enclosed  carbon  arc.  If,  there¬ 
fore,  the  street  is  provided  with  one  of  these  arcs  on  every  other 
corner,  and  the  blocks  are  400  ft.  long,  the  normal  illumination 
in  candle-feet  at  the  darkest  corners  midway  between  lamps 


will  be  196  cp  divided  by  the  square  of  400,  or  .00122  candle-foot 
from  any  one  lamp.  With  7.5-amp  lamps  of  the  same  type,  to 
which  the  committee  rating  assigns  256  cp,  the  illumination 
would  be  .0016  candle-foot.  In  a  case  of  this  kind  a  decided 
improvement,  both  in  measured  and  effective  illumination,  can 
be  made  by  the  use  of  an  80-cp  tungsten  lamp  at  each  corner. 
Such  a  lamp,  which  gives  80  mean  horizontal  cp,  has  its  candle- 
power  at  the  angles  most  useful  for  street  lighting  increased  25 
per  cent  by  the  use  of  a  flat  fluted  reflector  customarily  used  with 
these  lamps.  It  is  the  writer’s  custom  in  systems  of  this  kind 
to  assume  that  dirt  and  depreciation  of  the  candle-power  of  the 
lamp,  due  to  blackening  inside  the  bulb,  will  on  the  average 
counterbalance  this  25  per  cent  gain  caused  by  the  use  of  the 
reflector.  Therefore  the  rated  horizontal  candle-power  of  the 
lamp  may  be  taken  for  comparison.  With  400-ft.  blocks,  the 
illumination  midway  between  corners,  with  an  8o-cp  lamp  on 
each  corner,  will  be  .002  candle-foot.  This  is  compared  with  a 
minimum  illumination  of  .00122  candle-foot  for  the  6.6-amp  arc 
and  .0016  candle-foot  for  the  7.5-amp  arc.  In  other  words,  the 
6.6-amp  arc  placed  on  every  other  corner  gives  only  about  60 
per  cent  of  the  minimum  illumination  between  lamps  given  by  a 
tungsten  lamp  of  80  cp  on  each  corner. 

The  practical  effectiveness  of  the  tungsten  system  is  even 
much  greater  than  these  figures  indicate.  In  other  words,  the 
difference  of  40  per  cent  does  not  by  any  means  represent  the 
greater  comfort  and  ease  with  which  one  can  see  his  way  along 
a  street  illuminated  with  the  tungsten  lamp  on  every  corner 
as  compared  with  the  arc  lamp  on  every  other  corner.  The 
tungsten  lamps  being  in  smaller  units  more  distributed  along 
the  street  have  much  less  blinding  or  dazzling  effect.  The 
same  ratios,  of  course,  hold  with  blocks  other  than  400  ft.  in 
length. 

The  difference  between  the  arc  and  tungsten  systems  just 
outlined  is  so  marked  as  to  be  immediately  apparent  to  the  non¬ 
technical  observer.  A  demonstration  with  a  trial  installation  on 
the  street  is  all  that  is  necessary  to  convince  a  City  Council  at 
once,  provided,  of  course,  it  is  thoroughly  explained  and  agreed 
upon  in  advance  of  the  trial  that  ease  of  seeing  one’s  way  along 
the  street  at  all  points  is  to  be  the  test  rather  than  the  apparent 
brilliancy  or  candle-power  of  the  lamps.  Two  cases  of  this  kind 
have  recently  come  under  the  writer’s  personal  observation, 
and  doubtless  the  same  thing  has  happened  in  many  other 
places.  One  of  these  cases  occurred  at  Grinnell,  Iowa,  where 
the  arc-on-every-corner  system  prevailed.  A  practical  demon¬ 
stration  with  a  few  80-cp  tungsten  lamps  was  more  convincing 
than  any  amount  of  argurnent,  and  brought  about  an  acceptance 
of  the  central  station  company’s  offer  to  change  the  entire 
street  lighting  system  to  tungsten.  The  other  case  was  at 
Lawrenceville,  Ill.,  where  the  Council  was  strongly  predisposed 
to  the  arc  lighting  system,  presumably  because  of  the  idea  that 
it  gave  the  town  a  more  metropolitan  appearance.  The  Council 
was  taken  out  one  evening  to  inspect  a  stretch  of  street  lighted 
with  an  80-cp  tungsten  lamp  on  every  corner,  as  compared  with 
6.6-amp  arcs  on  every  second  or  third  corner.  The  demonstra¬ 
tion  w-as  so  convincing  that  there  was  no  room  left  for  argu¬ 
ment,  and  the  tungsten  system  was  adopted.  It  may  be  argued 
that  the  illumination  produced  by  an  80-cp  tungsten  lamp  on 
every  corner  with  300  or  400-ft.  blocks,  is  far  from  being  up  to 
the  standard  which  should  prevail  for  street  lighting.  It  is 
true  that  this  illumination  leaves  much  to  be  desired,  but  it  is 
so  far  in  advance  of  the  illumination  which  is  prevalent  in  towns 
where  the  annual  appropriation  is  only  $i  per  capita  that  it  is 
certainly  a  great  step  in  advance,  and  will  pave  the  way  for 
still  further  improvements  in  the  future.  In  both  cases  just 
referred  to,  immediate  increases  in  street  lighting  appropriations 
to  a  point  where  better  street  illumination  than  this  could  have 
been  provided,  would  have  been  out  of  the  question. 

The  flexibility  of  the  tungsten  system  just  outlined  for  small 
towns  of  this  class  is  another  very  strong  feature,  which  ap¬ 
peals  to  Mayors  and  City  Councils  who  are  constantly  being  be¬ 
sieged  for  additional  lamps  in  the  outlying  district.  The  addi¬ 
tion  of  an  arc  lamp  at  a  cost  of  $60  to  $90  per  annum  means  a 
much  larger  addition  to  the  street  lighting  appropriation  than 


the  addition  of  a  tungsten  lamp  at  $15  to  $35  per  annum.  In  a 
town  which  is  growing  in  population  to  a  point  where  a  higher 
standard  of  illumination  is  desirable  than  can  be  obtained  with 
an  80-cp  lamp  on  every  corner,  the  system  offers  the  possibility 
of  adding  lamps  midway  between  comers  without  changing 
the  existing  system.  In  the  downtown  district  lamps  can  be 
placed  still  closer. 

The  tungsten  system  is  also  applicable  for  additions  to  exist¬ 
ing  series  arc  systems.  As  the  lamps  are  run  on  standard  series 
arc  circuits,  it  is  easy  to  add  tungsten  lamps  on  the  series  arc 
circuits,  as  may  be  necessary. 

As  to  the  relative  cost  of  a  system  using  an  80-cp  tungsten 
lamp  on  every  comer,  as  compared  to  an  arc  lamp  on  every 
other  corner,  it  is  hardly  safe  to  generalize  because  of  the  dif¬ 
ference  in  local  conditions.  From  what  has  been  said,  however, 
it  is  apparent  that  by  using  twice  as  many  80-cp  tungsten  lamps 
as  there  are  6.6-amp  arc  lamps  in  a  town  where  the  arcs  are  now 
placed  on  every  other  comer,  an  improvement  in  illumination 
of  66  per  cent  is  secured,  with  a  reduction  in  wattage  to  about 
42  per  cent  of  that  used  by  the  arc  system.  Therefore,  if  two 
tungsten  lamps  are  supplied  for  the  present  price  of  one  arc 
lamp,  the  city  would  enjoy  a  very  marked  increase  in  illumina¬ 
tion.  There  is  no  question  but  that  it  would  pay  both  the  city 
and  the  company  to  make  a  change  under  ordinary  conditions, 
but  just  how  this  cost  of  the  change  should  be  divided  between 
the  city  and  the  company  is  a  matter  depending  on  local  con¬ 
ditions,  and  calling  for  the  decision  of  some  very  nice  ques¬ 
tions.  For  example,  consider  the  case  of  a  town  which  is  now 
paying  $65  per  annum  per  arc  lamp.  From  what  has  been  said 
above  it  is  evident  that  if  the  company  were  willing  to  supply 
80-cp  tungsten  lamps  at  half  this  price,  or  $32.50  per  annum, 
the  city  should  be  more  than  willing  to  make  the  change.  How¬ 
ever,  the  price  of  $32.50  per  annum  on  a  moonlight,  all-night 
schedule,  calling  for  3000  hours  burning,  would  amount  to 
nearly  ii  cents  per  kw-hour,  and  more  than  this  on  a  midnight 
or  3  a.  m.  schedule.  Now,  while  this  rate  might  be  fair  enough 
under  certain  conditions,  where  the  displacement  of  a  lot  of 
comparatively  new  street-lighting  apparatus  is  involved,  it  looks 
high  on  its  face  to  any  city  official  who  may  take  the  pains  to 
figure  out  the  rate  on  a  kw-hour  basis.  This  is  the  city’s  side 
of  the  case.  The  company’s  side  is  that  a  change  of  the  street¬ 
lighting  system  so  as  to  provide  two  80-cp  tungsten  lamps  for  one 
arc,  under  the  foregoing  conditions,  will  not  bring  to  the  company 
I  cent  increase  in  gross  revenue  per  year  from  street  lighting. 
A  change  which  involves  considerable  investment  without  any 
immediate  increase  in  gross  revenue  is  certainly  not  attractive 
to  the  central-station  investor.  If  along  with  the  change  a 
considerable  addition  to  the  street-lighting  area  can  be  made 
with  a  consequent  increase  in  gross  revenue,  the  proposition 
looks  more  favorable  to  the  company.  It  may  be  argued  that 
the  reduction  in  kw-hours  brought  about  by  the  tungsten  sys¬ 
tem  will  reduce  the  company’s  operating  expenses  and  bring 
about  an  increase  of  net  revenue  which  will  pay  the  company  for 
making  the  change.  In  actual  practice,  however,  this  reduction 
in  operating  expenses  is  not  likely  to  be  realized.  Under  the 
conditions  prevailing  in  the  majority  of  small  central  stations 
the  reduction  in  kw-hour  output  caused  by  such  a  change  of  the 
street-lighting  system  would  be  disappointingly  small.  The  rea¬ 
son  for  this  is  that  the  average  small  station  is  operated  most 
of  the  time  at  such  a  poor  load  factor,  and  with  machinery  so 
much  underloaded  and  with  such  high  fixed  losses,  that  reduc¬ 
tions  in  output  do  not  cause  proportionate  reductions  in  fuel  ex¬ 
pense.  The  other  operating  expenses  besides  fuel,  being  prac¬ 
tically  fixed  and  independent  of  small  changes  in  the  output, 
would  not  be  altered.  The  only  change  in  station  operating 
expense  brought  about  by  reduction  in  the  kw-hour  output, 
therefore,  would  be  a  very  small  reduction  in  the  total  coal 
required. 

As  to  the  cost  of  maintaining  arc  lamps  versus  the  cost  of 
maintenance  and  renewals  of  tungsten  lamps,  sufficient  experi¬ 
ence  has  not  been  gained  at  the  present  time  to  make  reliable 
comparisons.  From  present  indications,  however,  the  tungsten 
lamp  accidental  breakage  is  not  excessive,  while  the  normal  life 
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of  a  series  tungsten  lamp  is  such  as  to  call  for  only  one  or  two 
renewals  a  year. 

The  chief  advantage  to  the  company  in  making  such  a  change 
is  one  which  it  will  take  it  some  time  to  be  beneficial.  This 
advantage  is  the  release  of  a  certain  amount  of  station  equip¬ 
ment  the  output  of  which  can,  in  every  growing  central  station, 
be  sold  to  other  consumers  or  to  the  city  for  additional  street 
lighting.  As  the  fixed  charges  on  the  investment  necessary  to 
provide  a  certain  station  equipment  are  such  an  important  per¬ 
centage  of  the  total  cost  of  supplying  energy  from  central  sta¬ 
tions,  this  release  of  station  equipment  will,  in  the  course  of 
a  year  or  two,  mean  more  to  the  central  station  in  a  case  of 
this  kind  than  any  reductions  in  operating  expenses. 

When  considering  the  station  equipment  required  for  the  two 
systems,  one  must  consider  the  low  power  factor  of  the  arc- 
lighting  system  if  operated  by  alternating  current.  The  power 
factor  of  a  fully  loaded  constant-current  transformer  operating 
a  series  of  tungsten  lamps  which  give  a  non-inductive  load  is 
stated  by  one  manufacturer  to  be  about  85  per  cent  and  by  an¬ 
other  95  per  cent.  The  power  factor  of  small  constant-current 
transformers  operating  a  series  of  alternating  and  enclosed  arcs 
is  not  over  65  per  cent  to  75  per  cent.  Taking  95  per  cent  power 
factor  for  the  tungsten  system  and  75  per  cent  for  the  arc  sys¬ 
tem,  both  of  which  figures  are  far  higher  than  the  average  at¬ 
tainable  in  practice,  because  of  the  underloaded  condition  of 
transformers,  there  would  be  about  105  volt -amp  plus  the  line 
loss  for  each  loo-watt,  80-cp  tungsten  lamp.  For  the  6.6-amp 
arc,  taking  403  actual  watts  with  a  75  per  cent  power  factor  for 
the  entire  circuit,  the  volt-amp  per  lamp  would  be  536.  As  two 
tungstens  would  replace  one  arc,  there  will  be  under  the  tung¬ 
sten  system  210  volt-amp  per  unit  of  street  excluding  line 
loss,  and  under  the  arc  system  533  volt-amp  per  unit  of  street, 
excluding  line  loss,  or  a  difference  of  323  volt-amp  of  station 
output,  which  is  the  amount  released  by  the  change  per  unit  of 
street  lighted,  the  line  loss  not  being  figured. 

The  amount  of  gross  revenue  earned  by  central  stations  per 
kilowatt  of  station  equipment  varies  from  $40  to  $139  per  an¬ 
num.  If  $75  be  an  average  rate  of  gross  earning  per  kilowatt 
of  equipment,  this  323  volt-amp  per  unit  of  street  can  be  set 
to  earning  revenue  from  other  sources  amounting  to  0.323  X 
75,  or  $24.20  per  annum.  However,  it  is  not  possible  for  the 
company  to  begin  immediately  to  realize  on  this  released  in¬ 
vestment,  and  where  a  change  is  made  it  is  only  fair  that  the 
city  be  willing  to  pay  a  high  price  for  its  tungsten  lamps  the 
first  few  years  in  recognition  of  the  fact  that  the  company  is 
getting  but  small  immediate  direct  returns  from  the  change. 
In  many  central  stations  where  the  load  has  nearly  reached  the 
rating  of  the  plant,  the  company  is  confronted  with  the  neces¬ 
sity  of  either  enlarging  its  generating  plant  or  reducing  its 
load  by  some  such  expedient  as  this.  It  will  sometimes  be  found 
that  the  investment  required  to  make  a  change  of  this  kind  is 
no  more  than  would  be  required  to  install  a  corresponding 
amount  of  additional  generating  apparatus.  As  a  general  propo¬ 
sition,  it  is  wise  for  the  central  station  to  make  the  rate  on 
street  lighting  as  low  as  is  consistent  with  the  protection  of  its 
investment.  If  a  town  is  reasonably  prosperous,  the  company 
can  usually  figure  on  a  better  chance  of  increased  street-lighting 
revenue  by  the  addition  of  lamps  in  the  outlying  district  with 
small  tungsten  lamps  than  with  large  arc  lamps,  for  reasons 
before  stated. 

Moonlight-lighting  schedules,  from  dusk  to  midnight  or  dusk 
to  3  a.  m.,  are  common.  These  schedules  call  for  lighting  2000 
hours  to  3000  hours  per  annum,  as  against  4000  hours  for  an 
all-night,  every-night  schedule.  In  order  to  reduce  the  rate  as 
figured  on  a  kw-hour  basis,  when  making  a  change  of  this  kind, 
it  will  frequently  be  desirable  to  offer  the  city  an  all-night, 
every-night  schedule.  This  will  justify  a  higher  gross  yearly 
rate  than  could  otherwise  be  reasonably  asked. 

The  consideration  of  street  lighting  of  towns  where  the  an¬ 
nual  appropriation  is  sufficient  to  provide  an  arc  lamp  on  every 
corner,  or  an  equivalent  amount  of  incandescent  lighting,  may 
now  be  considered.  Unless  the  population  of  the  town  is  very 
thickly  clustered  together  an  expenditure  of  over  $1.25  per 


capita  will  be  required  annually.  In  towns  of  this  class  the 
conditions  are  altogether  changed  from  those  in  the  class  be¬ 
fore  considered.  Under  such  conditions,  large  units,  such  as 
arc  lamps,  are  more  desirable  than  in  the  former  case.  With 
the  street  illumination  produced  by  arc  lamps  on  every  corner, 
the  blinding  effect  of  distant  lamps  is  much  reduced.  The  new 
luminous  arcs  using  titanium  salts  in  their  electrodes,  such  as 
magnetite  and  titanium-carbide  lamps,  must  receive  attention. 
With  lamps  400  ft.  apart,  the  6.6-amp,  alternating-current 
series,  carbon  arc  giving  196  cp  will  yield  an  illumination  of 
0.0049  candle-foot  200  ft.  from  the  lamp.  The  direct-current 
magnetite  4-amp  lamp,  according  to  the  National  Electric  Light 
Association  committee  figures  cited  above,  gives  484  cp,  result¬ 
ing  in  0.0121  candle-foot  200  ft.  from  the  lamp.  By  using  one 
80-cp,  1 00- watt  tungsten  lamp  on  each  corner  and  one  similar 
lamp  midway  between  corners,  an  illumination  of  0.008  candle- 
foot  is  obtained  at  100  ft.,  or  midway  between  lamps,  as 
against  0.O121  which  would  be  obtained  with  a  magfnetite  lumi¬ 
nous  arc  on  each  corner.  To  light  a  town  with  this  system, 
using  one  lamp  on  each  corner  and  one  midway  between  cor¬ 
ners,  will  require  three  times  as  many  tungsten  lamps  as  there 
are  corners,  or  three  times  as  many  tungsten  lamps  as  arc 
lamps.  It  has  been  already  shown  that  one  4-amp  luminous  arc 
will  give  50  per  cent  greater  minimum  illumination  than  the 
tungstens  spaced  in  this  way.  To  reduce  the  systems  to  an 
equality,  therefore,  a  city  could  afford  to  pay  three  times  as 
much  for  one  luminous  arc  as  for  one  lOO-watt  tungsten,  and 
then  add  to  this  price  50  per  cent.  This  would  make  each  mag¬ 
netite  arc  worth  4.75  times  as  much  as  each  loo-watt  tungsten 
lamp  for  this  particular^  purpose.  Few  central-station  com¬ 
panies  would  be  w'illing  to  supply  100-watt  tungsten  lamps  at  a 
rate  which  would  enable  them  to  compete  with  the  luminous 
arc  under  such  conditions.  Hence,  it  is  that  a  luminous  arc  on 
new  work  of  this  character  has  the  field  very  much  to  itself. 

It  is  interesting  to  see  where  the  6.6-amp  enclosed  alternating- 
current  arc  falls  in  this  comparison.  Such  a  lamp  gives  only 
0.0049  candle-foot  200  ft.  from  the  lamp.  Therefore,  as  com¬ 
pared  with  an  enclosed  arc  on  each  corner  the  80-cp  tungsten, 
as  used  before,  giving  0.008  candle-foot,  has  much  the  advan¬ 
tage,  both  in  energy  consumed  and  in  illumination.  In  fact,  it 
is  coming  to  be  a  question  whether  a  cluster  of  tungsten  lamps 
of  equivalent  candle-power  to  the  carbon  arc  could  not  be  sup¬ 
plied  cheaper.  A  cluster  of  three  80-cp  tungstens,  requiring  a 
total  of  300  watts,  giving  240  cp,  would  certainly  give  steadier 
and  more  satisfactory  illumination  than  the  enclosed  arc.  The 
uncertain  feature  of  the  tungsten  cluster  is  its  cost  of  mainte¬ 
nance. 

The  situation  will  become  still  more  interesting  if  the  talked- 
of  2SO-volt,  200-cp  series  tungsten  lamp  is  placed  on  the  market 
and  proves  successful.  After  the  success  so  far  attained  with 
the  250-watt  multiple  tungsten  lamp,  it  would  seem  that  a 
250-watt  series  lamp  ought  to  be  easily  produced  and  to  be  low 
in  maintenance  cost,  barring  the  one  important  question  of 
breakage  by  the  small  boy  with  a  stone.  Such  lamps,  if  pro¬ 
duced,  will  be  practically  the  equivalent  in  commercial  perform¬ 
ance,  and  in  some  ways  superior  to  the  6.6-amp  carbon  arc. 
They  can,  therefore,  be  substituted  for  such  arcs. 

In  this  article  no  figures  have  been  given  on  the  titanium- 
carbide  series  arc  which  is  meant  for  use  on  60-cycle  alternat¬ 
ing-current  circuits,  as  its  performance  under  commercial  con¬ 
ditions  is  not  yet  sufficiently  known.  Enough  has  been  said, 
however,  to  indicate  the  general  lines  which  it  is  safe  to  pur¬ 
sue  in  ordinary  street  lighting  with  these  new  illuminants.  It 
is  evident  that  the  engineers  who  are  responsible  for  changes 
in  street-lighting  systems  at  the  present  time  have  plenty  to 
think  about. 

So  far  this  article  has  dealt  altogether  with  ordinary  street 
lighting  as  carried  on  in  the  majority  of  towns  where  the  at¬ 
tempt  is  made  only  to  light  the  street  sufficiently  so  that  pedes¬ 
trians  with  ordinarily  good  eyesight  can  find  their  way.  There 
is  another  class  of  street  lighting  which  is  receiving  increased 
consideration,  both  in  large  and  small  towns;  that  is,  the  spe¬ 
cial  lighting  of  down-town  streets.  Conditions  are  rapidly 
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siiaping  themselves  to  a  point  where  a  town  which  is  not  pro¬ 
vided  with  some  special  lighting  for  its  down-town  streets  will 
be  considered  asleep  and  unprogressive.  It  may  be  thought  that 
such  luxuries  are  only  for  the  larger  cities,  but  this  is  not  so,  as 
has  been  demonstrated  by  the  adoption  of  special  lighting 
schemes  by  towns  with  a  population  as  low  as  5000.  The  three 
principal  plans  for  down-town  street  lighting  in  small  towns 
may  be  enumerated  as  the  arch,  the  festoon,  and  the  orna¬ 
mental-post  plans.  The  arch  may  either  be  made  of  iron¬ 
work  or  may  have  the  lamps  suspended  from  a  span  wire 
stretched  across  the  street  in  such  a  way  as  to  form  an  arch 
without  the  support  being  apparent.  This  is  accomplished 
simply  by  hanging  the  lamps  from  different  lengths  of  wire 
supported  by  the  span  wire.  This  plan  is  the  one  used  on  all 
the  principal  streets  of  Grand  Rapids,  and  also  in  a  number  of 
other  Michigan  towns.  It  is  unobtrusive  in  the  day  time,  but 
makes  a  very  beautiful  effect  at  night.  The  usual  plan  is  to 
use  series  lamps  and  supply  a  certain  number  in  series  from  a 
220-volt  or  iio-volt  multiple  circuit.  This  plan  undoubtedly 
produces  a  greater  effect  for  a  small  amount  of  money  spent 
in  construction  than  any  of  the  various  plans  proposed.  In 
some  towns  lamps  are  placed  in  festoons  from  post  to  post 
along  each  side  of  the  street.  Where  there  is  no  overhead  line 
work  on  a  street,  the  plan  of  placing  ornamental  posts  at  regu¬ 
lar  intervals  usually  finds  the  most  favor.  Both  arc  and  tung¬ 
sten  lamps  can  be  effectively  used  for  ornamental-post  lighting. 
The  luminous  arc  gives  the  greatest  amount  of  light  for  a 
given  expenditure,  but  has  not  the  artistic  effect  of  a  cluster  of 
tungstens  in  diffusing  globes. 


Street-Lighting  in  New  England. 

The  present  street-lighting  situation  in  New  England  is 
characterized  by  a  steady  increase  in  the  use  of  the 
series-tungsten  lamp  for  the  illumination  of  thorough¬ 
fares  of  minor  importance,  and  by  a  gradually  growing  appre¬ 
ciation  of  the  limitations  of  the  old  types  of  open  and  enclosed 
arcs  for  effective  and  economical  service.  In  the  annual  light¬ 
ing  number  of  this  paper.  Sept.  5, 1908,  the  rapid  advance  of  the 
tungsten  lamp  was  a  salient  feature.  At  that  time  the  installa¬ 
tions  of  luminous  arc  lamps,  which  were  being  tried  out  in  New 
England,  were  to  some  degree  experimental.  To-day  the  end 


the  tungsten  filament  will  be  heard  from  still  more  in  the  future. 
The  advent  of  the  450-watt  lamp  into  the  market  provides  the 
central-station  manager  with  a  powerful  illuminant  of  demon¬ 
strated  flexibility,  and  there  are  not  lacking  managers  in  New 
England  who  will  put  this  size  of  lamp  in  important  street 
service  within  the  next  few  years.  It  is  clearly  established 
that  the  old  series-carbon  street  lamp  must  go. 

Several  notable  installations  of  magnetite  lamps  are  now  at 
work  in  New  England  streets,  and  in  subsequent  pages  some  of 
the  particulars  of  these  layouts  are  given.  All  but  one  of  the 
magnetite  installations  are  of  General  Electric  manufacture, 
but  the  Westinghouse  Electric  &  Manufacturing  Company  has 
lately  entered  this  field  with  a  400-lamp,  4-amp  installation  in 
Chicopee,  Mass.  It  is  estimated  that  there  are  now  about  7000 
magnetite  lamps  in  service  or  under  contract  in  the  New  Eng¬ 
land  field,  Boston  having  the  largest  installation  in  point  of  lamp 
size  and  number  of  units  to  be  placed  in  service.  The  principal 
installations  of  these  lamps  are  located  outside  of  Boston,  in 
Worcester,  Fall  River,  Hartford,  Bridgeport,  New  Haven, 
Rockland  and  Calais,  Me.  In  Calais  and  Rockland  the  service 
is  supplied  from  Brush  arc  generators,  and  this  type  of  dynamo 
is  used  in  Boston,  but  in  the  latter  city  a  previous  installation 
of  some  40  synchronous  motor-generator  sets  is  used  in  order 
to  transform  the  alternating-current  energy  into  direct  current. 
Rectifiers  of  the  mercury  arc  type  are  extensively  used  else¬ 
where,  and  experience  seems  to  indicate  that  the  life  of  these 
tubes  is,  on  the  whole,  entirely  satisfactory.  Good  records  are 
being  obtained  by  individual  companies  of  the  life  of  the  elec¬ 
trodes,  although  on  account  of  the  short  time  in  which  some  of 
tnese  installations  have  been  in  service,  there  is  a  disposition  to 
withhold  the  data  from  publication.  Both  the  direct-current  and 
the  alternating  current  arc  lamp  have  been  displaced  by  the  new 
types. 

The  titanium  lamp  appears  to  have  made  but  little  headway 
thus  far  in  New  England,  although  a  trial  installation  of  two 
years’  service  at  Haverhill,  Mass.,  afforded  an  interesting  ex¬ 
ample  of  progressive  lighting  and,  so  far  as  experience  indicates, 
is  giving  good  service  as  to  reliability.  It  is  understood  that  the 
cost  of  operating  this  system  indicates  that  an  encouraging 
future  may  be  expected  from  the  smaller  sizes  of  flaming  arcs 
in  the  lighting  of  cities  of  moderate  size.  The  titanium  lamp  is 
not,  of  course,  as  well  tried  out  as  the  magnetite,  but  the  objec¬ 
tions  urged  against  it  in  some  quarters  on  account  of  color 


f  of  the  old  open-arc  lamp  appears  plainly  in  sight,  but  there  is 

I  still  more  or  less  uncertainty  as  to  the  illuminants  which  will 

become  generally  accepted  as  the  standard  for  municipal  ser¬ 
vice.  It  is  estimated  that  at  the  present  time  there  are  over 
20,000  series-tungsten  lamps  in  street-lighting  service  in  New 
England.  So  far  these  lamps  have  not  entered  the  field  of 
larger  lighting  to  any  notable  extent,  although  an  installation 
in  the  park  system  of  Hartford  is  clearly  demonstrating  that 


would  seem  to  have  comparatively  little  weight  in  the  illumina¬ 
tion  of  the  street,  for  this  is  a  class  of  service  where  refinements 
in  coloring  are  of  minor  importance.  At  Pawtucket  and  Woon¬ 
socket,  R.  I.,  two  recent  installations  of  the  2.5-amp  titanium 
lamps  appear  to  be  giving  excellent  results,  and  views  of  the 
Woonsocket  installation  by  day  and  night  are  shown  herewith. 

The  flame  lamp  of  the  General  Electric  Company  is  con¬ 
spicuously  in  evidence  in  the  lighting  of  Copley  Square,  Boston, 
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and  full  particulars  of  this  installation  are  given  in  following 
pages.  Another  installation  of  effectiveness  in  the  flame-arc 
equipment  is  at  Pittsfield,  Mass.,  where  the  business  center  is 
thus  illuminated. 

The  victory  of  the  magnetite  arc  lamp  over  all  other  com¬ 
petitors  for  the  major  street  lighting  of  Boston  was  a  notable 
event  in  New  England  lighting  circles  during  the  past  year, 
and  some  of  the  tests  which  showed  the  inferiority  of  gas  on 
business  streets  and  on  avenues  in  Boston’s  most  exclusive 
residential  section  are  included  in  this  number. 

Even  the  municipal  plants  have  turned  away  from  the  old 
open  arc  in  New  England  to  a  significant  extent.  At  Mans¬ 
field,  Mass.,  the  open-arc  lamps  of  the  6.6-amp  size  have  been 
superseded  by  6.6-amp,  250-watt  tungstens  with  Wheeler  re¬ 
flectors.  The  change  has  met  with  universal  approval,  and  the 
absence  of  shadows,  compared  with  the  dark  belts  and  relative 
unsteadiness  of  the  old  series  alternating-current  lamps,  is 
noteworthy.  In  this  town  31  arc  lamps  have  been  replaced  so 
far,  the  new  lamps  being  installed  from  20  ft.  to  25  ft.  above 
the  streets,  except  in  a  few  cases  where  they  were  installed  on 
the  same  mast-arms  as  the  old  arcs,  with  good  results.  In  six 
months’  service  not  one  of  these  lamps  has  burned  out. 

At  Braintree,  Mass.,  in  the  outlying  districts  a  number  of 
250-watt  lamps  have  replaced  the  old  arcs,  and  the  same  move¬ 
ment  is  under  way  at  Taunton,  Mass.  At  Waverley,  Mass., 
one  of  the  western  suburbs  of  Boston,  the  town  has  installed 
two  250-watt  tungstens  in  place  of  one  arc.  One  tungsten  lamp 
is  put  in  the  location  of  the  old  arc,  22  ft.  above  the  ground, 
and  the  other  situated  about  175  ft.  away,  18  ft.  above  the 
ground.  Wheeler  concave  reflectors  are  used  in  each  case. 
The  energy  consumption  is  about  the  same  as  that  of  one  arc, 
but  the  distribution  and  quality  of  light  for  the  same  street 
arangement  are  much  improved.  It  is  intended  to  replace  the 
arcs  in  the  town  by  tungstens,  using  a  14-ft.  mast-arm  with 
pulley.  The  experience  gained  here  indicates  that  the  best 
type  of  local  illumination  will  consist  of  an  installation  of  one 
250-watt  unit  every  300  ft.,  the  lamp  being  22  ft.  above  the 
ground.  A  decided  saving  in  maintenance  compared  with  the 
old  open-arc  lamp  is  anticipated.  Things  are  stirring  in  the  New 
England  lighting  field,  although  the  more  modern  types  of  arc 
lamps  of  domestic  and  foreign  design  are  yet  to  be  tried  out  on 
a  thoroughly  comprehensive  scale  in  general  street  service,  ex¬ 
cepting  those  already  cited  in  the  larger  cities  named  above. 

WORCESTER,  MASS. 

The  first  city  in  New  England  to  be  equipped  with  luminous 
arc  lamps  on  a  large  scale,  and  in  fact  the  one  having  the  first 
representative  installation  of  magnetites,  was  Worcester,  Mass. 
The  present  system  of  lighting  was  installed  about  three  years 
ago  by  the  Worcester  Electric  Light  Company,  and  there  are 
now  852  4-amp  arcs  in  service  on  the  system,  operated  through 
mercury-arc  rectifiers  and  constant-current  transformers.  The 
previous  installation  consisted  of  9.6-amp  series-arc  lamps  of  the 
open  type,  operated  from  Brush  machines.  Since  May  i,  1906, 
the  price  of  the  service  at  Worcester  has  been  25  cents  per 
lamp  per  night  on  a  4000-hour  per  year  schedule.  The  magne¬ 
tite  lamps  have  been  found  to  give  more  and  better  light  than 
the  preceding  installation,  while  the  cost  to  the  city  is  con¬ 
siderably  reduced  for  the  service  rendered. 

In  his  report  for  the  year  ending  Nov.  30,  1908,  Superintendent 
Henry  A.  Knight,  of  the  Worcester  Street  Lighting  Depart¬ 
ment,  refers  briefly  to  the  excellent  general  condition  of  the  new 
lighting  service  and  the  small  number  of  complaints  received. 
The  city  has  continued  its  policy  of  lighting  thoroughly  what¬ 
ever  streets  it  attempts  to  light  at  all.  The  outages  for  the 
year  in  Worcester  were  very  small,  amounting  to  166  lamp 
nights,  and  representing  a  money  deduction  of  $41.50  from  a 
total  bill  of  $75.21575. 

The  magnetite  lamps  in  Worcester  are  at  present  operated  on 
18  circuits,  the  maximum  number  of  lamps  on  any  circuit  being 
50.  Twenty  tub  transformers  and  20  rectifiers  are  installed  at 
the  Faraday  Street  station.  The  company  has  installed  a 
primary  meter  just  beyond  the  alternating-current  busbars  of 


the  plant  so  that  the  total  energy  input  to  the  system  can  be 
read  and  recorded  daily.  Hourly  ammeter  and  voltage  readings 
are  made  in  the  station  on  each  circuit.  A  special  wire.  No.  6 
B.  &  S.  gage,  composed  of  45  per  cent  pure  rubber  insulation, 
is  used  in  the  station  between  transformers  to  guard  against 
open  circuit.  The  lamps  are  carried  from  22  ft.  to  24  ft.  above 
the  ground  on  wooden  poles,  65  per  cent  of  the  latter  being 
hard  pine.  The  top  suspension,  the  hang-out  suspension  and 
the  mast-arm  suspension  are  all  used,  according  to  conditions. 
A  cut-out  is  installed  on  every  pole,  there  being  no  switch  in 
the  lamp  itself.  The  conductors  are  carried  up  the  side  of  the 
pole  in  a  2-in.  wrought-iron  pipe  running  about  12  ft.  above  the 
ground.  The  poles  are  generally  from  27  to  30  ft.  long,  with 
8-in.  tips  and  12-in.  butts,  the  latter  being  set  5  ft.  in  the 
ground. 

The  company  has  found  that  it  is  a  good  day’s  work  for  a 
man  to  trim  50  lamps.  With  open  or  enclosed  arc  lamps  a  man 
could  trim  85  lamps  per  day.  The  magnetite  lamp  proves  to  be 
simple  in  operating  details  and  a  man  can  be  quickly  taught  to 
trim  and  care  for  it.  With  the  magnetite  lamp  it  is,  of  course, 
unnecessary  to  trim  it  anywhere  nearly  as  often  as  the  older 
forms  of  arcs.  The  company  has  been  gratified  to  find  that  the 
life  of  the  rectifier  tubes  has  exceeded  the  manufacturer’s 
guarantee.  The  outages  of  the  magnetites  have  been  far  less 
than  those  of  the  old  open  arcs.  In  general,  the  distribution 
circuits  were  not  altered  as  the  change  was  made  in  the  lamps. 
The  Worcester  company  has  more  underground  wire  installed 
than  any  other  central  station  in  Massachusetts  outside  of 
Boston,  practically  all  its  service  in  the  more  poulated  parts 
of  the  city  being  distributed  from  conduits.  The  underground* 
arc  circuits  are  all  of  rubber-covered,  lead-sheathed  wire.  These 
circuits  are  tested  daily  for  grounds.  Outages  are  reported  by 
the  company’s  inspectors,  by  the  police,  or  by  citizens  over 
the  telephone. 

HARTFORD,  CONN. 

The  street-lighting  system  of  Hartford,  Conn.,  is  at  present 
being  changed  over  from  an  installation  of  1100  6J4-amp,  450- 
watt,  alternating-current,  enclosed  arc  lamps  run  from  tub  trans¬ 
formers  to  an  equipment  of  500  4-amp  series-magnetite  lamps 
and  too  multiple-magnetite  lamps  of  General  Electric  manu¬ 
facture.  The  latter  are  operated  on  the  three-wire,  25a-volt, 
direct-current  service  of  the  local  central-station  organization. 
The  Hartford  Electric  Light  Company  supplies  all  the  electric 
street  illumination  in  the  city,  and  in  addition  to  the  above 
arc  lamps  operates  about  1500  series-tungsten  lamps  of  the  125- 
watt  size  in  street  service.  A  few  50-watt  tungstens  are  in¬ 
stalled  in  the  outlying  districts,  to  acquaint  the  residents  with 
the  attractiveness  of  this  kind  of  lighting  and  create  a  demand 
for  a  larger  service. 

The  series-magnetite  lamps  are  located  about  25  ft.  above 
the  street,  and  the  multiple  magnetites  are  at'  the  same  height. 
The  series  tungstens  are  usually  carried  15  ft.  above  the  streets. 
The  city  pays  $60  per  year  for  magnetite  lamps  operated  from 
the  overhead  system  of  the  company  and  $64  per  year  for  each 
lamp  operated  from  underground  cables.  The  rate  on  tungsten 
lamps  of  100  cp  is  $17  per  year  each.  A  five-year  contract  was 
signed  last  spring.  Dr.  Louis  Bell,  of  Boston,  was  the  con¬ 
sulting  engineer  for  the  city.  At  present  the  city  tests  one 
electrode  in  each  lot  of  a  hundred,  the  quality  of  electrode  being 
selected  by  the  city’s  engineer. 

In  the  parks  at  Hartford  there  are  a  large  number  of  mul¬ 
tiple-tungsten  lamps  operated  by  the  company  for  the  park  com¬ 
mission  independently  of  the  street-lighting  contract.  These 
are  of  the  i25-watt  size,  operated  on  the  company’s  Edison 
three-wire,  220-volt  mains.  Each  lamp  is  mounted  on  the  top 
of  a  pole  about  10  ft.  above  the  street,  without  any  reflector, 
the  bulb  being  carried  in  a  slightly  frosted  globe.  The  advan¬ 
tages  of  this  method  are  the  absence  of  all  high-tension  con¬ 
struction  and  a  first-class  diffusion  of  light.  The  company 
had  a  test  circuit  of  18  multiple-tungsten  lamps  in  operation  on 
Pearl  Street  for  a  year,  and  the  results  were  very  pleasing. 
President  Dunham  is  a  strong  believer  in  the  future  of  the 
tungsten  lamp  for  street  lighting,  and  states  that  the  advent  of 
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operated  on  the  soo-volt  street-railway  load,  which  is  too  light 
for  the  efficient  operation  of  the  motor-generator  sets.  There 
are  three  of  the  latter,  each  being  rated  at  250  kw.  The  plant 
has  one  steam-driven  exciter,  and  is  equipped  with  a  Tirrill 
regulator.  The  latter  has  proved  to  be  very  useful,  since  the 
railway  generator  sets  are  driven  by  induction  motors.  The 
company  is  extending  its  business  steadily  and  has  recently 
taken  over  the  lighting  and  power  service  of  two  of  the  large 
Newport  estates  which  formerly  had  plants  of  their  own. 


the  450-watt  lamp  will  sooner  or  later  tend  to  displace  the  arc 
lamp  for  such  service.  The  flexibility  of  the  tungsten  in¬ 
candescent  lamp  with  regard  to  location  appeals  to  him  partic¬ 
ularly. 

HAVERHILL,  MASS. 

Street  lighting  at  Haverhill,  Mass.,  is  noteworthy  through 
the  installation  of  the  titanium  lamp  for  this  service  by  the 
Haverhill  Electric  Company  about  two  years  ago.  This  com¬ 
pany  is  one  of  a  group  managed  by  the  Tenney-Royce  syndicate, 
of  Boston,  and  is  at  present  the  only  plant  using  any  of  the 
later  forms  of  arc  lamps  of  the  flaming  or  luminous  type. 
The  Haverhill  installation  consists  of  200  2.5-amp  titanium 
units  operated  at  about  80  volts  each  at  the  lamp  terminals. 
They  replaced  about  the  same  number  of  old  open-arc  lamps, 
and  were  installed  in  the  same  locations  on  the  streets.  There 
is  an  average  of  approximately  190  watts  to  200  watts  input  to 
the  system  per  lamp,  the  power  factor  measured  at  the  station 
busbar  being  54  per  cent.  The  titanium  system  was  fully  de¬ 
scribed  in  the  issue  of  Aug.  5,  1909,  page  307. 

The  lamps  in  Haverhill  are  installed  about  22  ft.  above  the 
street,  with  clear-glass  globes,  and  compare  very  favorably  with 
the  4-amp  magnetite  lamp  in  illumination.  The  bottoms  of 
the  globes  are  sand-blasted  for  a  distance  of  about  4  in.  above 
the  underside.  The  copper  electrodes  are  16  in.  long  and  in. 
in  diameter,  and  the  titanium  electrodes  12  in.  long  and  7/16  in. 
in  diameter.  These  lamps  are  operated  in  series  from  75  light 
current  transformers  taking  up  the  following  space  each  in  the 
station :  Length,  3  ft.  3  in. ;  width,  2  ft.  6  in. ;  height,  3  ft., 
over-all  dimensions.  The  service  at  Haverhill  is  4000  hours 
per  year,  and  the  feed  of  the  lamps  has  been  found  to  be  very 
steady.  The  average  hours  of  burning  of  the  titanium  elec¬ 
trodes  is  84.  The  outages  for  the  two  years  have  averaged  less 
than  I  per  cent  per  month.  The  penetration  of  the  light  has 
been  found  especially  good  in  hazy  weather.  The  price  of  these 
lamps  per  year  to  the  city  is  $100  each.  A  number  of  40-cp 
tungsten  incandescents  are  operated  in  series  with  the  titanium 
lamps. 

NEWPORT,  R.  1. 

The  street  lighting  of  Newport,  R.  I.,  is  supplied  by  the  Old 
Colony  Street  Railway  Company  from  a  turbine  station  located 
on  the  harbor  side  of  the  city.  There  are  now  in  service  165 
General  Electric  magnetite  lamps  of  the  4-amp  size,  operated 
in  six  circuits  from  oil-immersed  mercury-arc  rectifiers,  these 
lamps  replacing  the  old  open  arcs  run  from  Thomson-Houston 
machines.  The  circuits  are  of  No.  6  copper.  The  minor  streets 
in  Newport  are  gas  lighted.  The  old  arc  machines  were  driven 
by  belts  and  shafting  from  alternating-current  motors  located 
in  the  station  on  the  level  of  the  switchboard  galleiy.  The 
new  installation  eliminates  this  and  the  wiring  has  been  cen¬ 
tralized,  with  the  switchboard  panels  all  on  one  level  instead 
of  at  different  heights,  as  in  the  old  layout. 

Although  the  Newport  station  of  the  Old  Colony  system  is 
practically  the  first  plant  in  which  Curtis  turbines  were  in¬ 
stalled  in  New  England  for  regular  service,  it  is  a  modern 
installation  at  this  day,  with  motor-driven  auxiliaries  and  ap¬ 
paratus  arrangements  according  to  first-class  practice.  The 
plant  now  contains  three  500-kw  Curtis-General  Electric  turbo¬ 
alternators  wound  for  2300  volts.  The  boiler-room  and  the 
auxiliary  machinery  are  lighted  by  tungsten  lamps,  five  of  the 
250-watt  size  being  used  for  the  firing  aisle,  which  is  approxi¬ 
mately  60  ft.  long  by  15  ft.  wide.  Coal  is  handled  on  push 
cars  run  upon  narrow-gage  tracks,  with  excellent  weighing 
facilities  in  front  of  the  boilers.  The  railway  service  in  the 
territory  is  supplied  through  motor-generator  sets.  An  in¬ 
teresting  feature  of  the  station  is  a  rotary  converter  installation 
consisting  of  two  loo-kw  General  Electric  machines  wound  to 
supply  250  volts  for  three-wire,  direct-current  service.  These 
are  connected  with  the  neutral  of  the  three-wire  system  in  the 
transformer  wiring.  Energy  from  this  service  is  used  in  about 
half  a  dozen  garages  in  Newport  which  charge  electric  auto¬ 
mobiles.  A  few  dentists  also  use  the  three-wire  service.  After 
midnight  the  two  rotaries  are  usually  connected  in  series  and 


Special  Street  Illumination  in  Chicago 


Chicago,  with  Us  wide  area  and  lean  city  treasury, 
is  not  an  especially  well-lighted  city.  The  city  oper¬ 
ates  its  own  street-lighting  plants,  using  electrical 
energy  from  the  hydro-electric  plant  of  the  Sanitary  District 
Drainage  Canal.  This  lighting  is  intended  almost  entirely 
for  police  protection  of  the  streets  at  night,  and  a  consider¬ 
able  part  of  it  is  done  by  gas  lamps.  However,  4;he  city 
electrical  department  w’ill  make  an  effort  within  a  few  months, 
to  secure  funds  for  electric  street-lighting  extensions  by  a  bond 
issue  of  $2,500,000.  If  this  money  should  become  available,  it 
is  believed  electric  street  lighting  by  arc  lamps  operated  by 
Drainage  Canal  electricity  will  be  extended  to  cover  practically 
the  entire  city. 

The  fact  that  the  general  street  lighting  is  not  particularly 


FIG.  I. — DAY  VIEW  OF  MILWAUKEE  AVENUE,  CHICAGO. 

good  gives  rather  more  than  the  usual  opportunity  for  various 
business  men’s  associations  in  different  parts  of  the  city  to 
establish  neighborhood  illumination  to  attract  business  to  their 
particular  localities  by  the  brilliance  of  the  streets  at  night. 
There  are  several  of  these  business  men’s  lighting  associations, 
and  some  of  their  efforts  are  illustrated  herewith.  The  forma¬ 
tion  of  these  associations  is  encouraged  by  the  Commonwealth 
Edison  Company,  which  enters  into  a  special  arrangement  with 
the  members  of  the  organization  in  each  case,  providing  the 
lamps  and  posts,  wiring  and  electrical  energy  for  a  certain  flat 
rate  to  be  paid  weekly. 

There  is  a  distinct  tendency  toward  the  improvement  of  the 
street  lighting  of  Chicago  in  all  directions,  and  various  plans 
have  been  proposed  for  downtown  associations  to  provide  more 
ornamental  fixtures  and  profuse  lighting  than  is  now  the  case, 
.although  in  the  downtown  streets  the  brightly  lighted  show  win¬ 
dows  of  the  stores  help  out  the  ordinary  street  lighting  very 
materially. 

Another  development  that  tends  to  improve  street-lighting 
conditions  is  the  real  estate  activity  in  outlying  areas.  Subdi¬ 
visions  are  divided  into  lots,  which  are  sold  sometimes  very 
successfully  after  an  active  advertising  campaign.  To  make 
these  properties  attractive  special  systems  of  street  lighting  are 
sometimes  employed. 

The  business  men’s  street-lighting  installations,  to  which  atten¬ 
tion  is  directed  in  this  brief  article,  are  all  in  locatities  some 
distance  from  the  heart  of  the  city.  In  making  the  rates  the 
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central-station  company  considers,  first,  the  amount  of  elec¬ 
tricity  that  will  be  used.  The  energy  consumption  is  then  ascer¬ 
tained  and  the  company  determines  how  much  it  should  receive 
for  it.  Then  the  investment  charges  on  the  installation  must  be 


FIG.  2. — MILWAUKEE  AVENUE,  CHICAGO,  BY  NIGHT. 


added,  and,  of  course,  this  varies  with  the  style  of  post  and 
character  of  lamps  supplied.  If  more  elaborate  fixtures  are 
wanted,  the  fixed  cost  will,  of  course,  be  higher  and  the  final 
rate  depends  on  these  two  considerations — amount  of  elec¬ 
tricity  consumed  and  character  of  the  special  work  provided. 
It  is  expected  that  an  association  of  this  character  will  use 
at  least  50  lamp-post  units,  whether  the  fixture  supports  one  or 
more  lamps. 

On  Milwaukee  Avenue,  near  Chicago  Avenue,  there  has  been 
in  existence  for  some  time  an  installation  of  special  street 
illumination  by  business  men.  Here  the  posts  support  five  60- 
watt  tungsten  lamps.  One  of  them  surmounts  the  post  in  a 
globe  somewhat  larger  than  the  others  and  is  mounted  up¬ 
ward.  The  other  four  lamps  are  encased  in  globes  a  little 
smaller  in  size,  and  placed  on  brackets  near  the  top  of  the 
post,  with  the  lamps  burning  downward.  There  are  about  SO 
of  these  fixtures,  and  they  are  spaced  about  50  ft.  apart.  The 
store  fronts  are  usually  25  ft.  wide,  so  that  two  adjoining  shop¬ 
keepers  pay  together  for  a  lamp  post  placed  as  nearly  as  possible 
on  the  dividing  line.  In  the  case  of  large  stores,  the  proprietor 
pays  for  one  or  more  lamp  posts  by  himself.  The  rate  is  $2.10 
a  week  for  each  lamp-post  under  a  two-year  contract  with  the 
central  station  company.  The  installation  has  given  complete 
satisfaction,  and  there  has  been  no  trouble  at  all  with  it  since  its 
erection.  It  has  attracted  attention  to  the  locality,  and  has 
helped  in  the  location  of  other  special  street-lighting  schemes 
on  other  outlying  business  streets.  The  lamps  are  burned  seven 
days  in  a  week  from  dusk  to  10  p.  m.,  except  that  on  Saturday 
they  are  burned  until  12  p.  m.  The  company  controls  the  light¬ 
ing  entirely,  and  the  price  paid  by  the  members  of  the  associa¬ 
tion  covers  all  charges. 

A  special  arc-lighting  street-illumination  installation  has  been 
placed  on  Halsted  Street  and  Twelfth  Street  by  the  members 
of  the  South  Halsted  Street  Business  Men’s  Association.  Here 


FIG.  4. — ARC  LAMPS  ON  TWFXFTH  STREET,  CHICAGO. 

350-watt,  direct-current  enclosed  arcs  are  used,  and  they  are 
installed  on  regulation  street-lighting  posts  with  no  particular 
claim  to  originality,  as  shown  in  an  accompanying  illustration. 
There  are  about  50  of  these  lamps,  and  the  company  deals  di¬ 


rectly  with  the  members  of  the  association  in  collecting  for  the 
service,  charging  $1.35  a  week  for  each  lamp.  The  lighting  is 
controlled  by  the  company,  and  the  hours  of  burning  are  the 
same  as  in  the  case  of  the  Milwaukee  Avenue  installation.  This 
installation  has  been  in  service  about  two  years,  and  the  asso¬ 
ciation  is  now  figuring  on  renewing  its  contract  with  the  central- 
station  company  at  the  rate  of  $1.1 5  net  per  week  for  each  lamp. 
The  company  feels  that  it  can  make  a  lower  rate  because  for 
the  second  two-year  period  the  installation  charge  may  be 
omitted. 

A  third  installation  of  this  character  is  much  more  recent. 
It  is  found  on  West  Twenty-second  Street,  near  Kedzie  Ave¬ 
nue.  In  this  case  four  60-watt  tungsten  lamps  will  be  placed 
on  an  attractive  fluted  post  having  small  brackets  near  the  top. 
In  this  installation  the  lamps  are  all  arranged  to  burn  down¬ 
ward,  and  the  company  believes  that  this  is  really  the  best  ar¬ 
rangement  in  installations  of  this  description,  as  the  lamps  do 
not  cast  shadows.  The  posts  are  of  cast  iron,  and  the  center 
line  of  the  globes  is  about  10  ft.  from  the  ground.  There  are 
about  50  lighting  units  in  this  installation.  Each  member  of 
the  association  pays  $1.50  a  week  for  two  years  for  each  lamp- 
post  unit.  He  may  take  as  many  as  he  desires,  but  in  ordinary 
practice  each  customer  becomes  responsible  for  one  lamp-post 
placed  in  front  of  his  store.  The  width  of  the  store  fronts  is 


FIG.  3. — NIGHT  VIEW  OF  TWELFTH  STREET,  CHICAGO. 


about  25  ft  The  price  of  $1.50  a  week  represents  all  charges 
except  the  city  inspection  fees,  which  the  customer  is  required 
to  pay.  This  provision  is,  indeed,  true  in  the  cases  of  all  the 
business  men’s  street-lighting  associations.  This  West  Twenty- 
second  Street  equipment  is  the  latest  effort  of  the  Common¬ 
wealth  Edison  Company  in  this  line,  and  is  thought  to  pro¬ 
vide  attractive  special  street  lighting  for  advertising  purposes  at 
a  moderate  cost.  The  installation  is  being  watched  with  great 
interest,  as  the  West  Twenty-sixth  Street  merchants,  near 
Kedzie  Avenue,  are  considering  entering  into  a  contract  for  a 
similar  installation  using  about  80  lamp-post  units. 

In  other  localities  merchants  are  considering  the  formation  of 
special  street-lighting  associations  for  neighborhood  advertis¬ 
ing,  and  the  central-station  company  has  several  projects  of  this 
character  under  advisement. 


Street-Lighting  Conditions  in  Boston. 

Electricity  won  a  conspicuous  triumph  over  gas  in 
Boston  in  the  spring  of  this  year,  when  the  Edison 
Electric  Illuminating  Company  entered  into  a  five-year 
contract  with  the  city  for  street  lighting,  after  many  weeks  of 
strenuous  effort  on  the  part*of  the  local  gas  company  to  capture 
the  illumination  of  the  most  important  thoroughfares  and 
squares  of  the  New  England  metropolis.  In  our  issue  of 
May  6,  1909,  an  account  was  printed  of  the  negotiations  and 
investigations  which  led  to  the  awarding  of  the  contract  to  the 
Edison  Company,  and  an  extended  abstract  of  the  report  of 
Mr.  Guy  C.  Emerson,  Superintendent  of  Streets,  to  Mayor 
George  A.  Hibbard,  giving  the  reasons  which  convinced  the 
city  authorities  that  electricity  is  far  superior  to  all  other 
agencies  for  street  lighting.  ^ 
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KIC.  2. — MAGNEHTE  LAMP-POLE,  COMMONWEALTH  AVENUE,  BOSTON. 

a  considerable  number  of  General  Electric  flaming-arc  lamps 
for  use  in  the  special  lighting  of  various  important  public 
squares  and  malls,  and  a  price  was  included  for  series-tungsten 
incandescent  lamps  for  the  lighting  of  secondary  streets  on  the 
regular  schedules  of  the  company.  The  total  amount  of  the 
contract  is  about  $350,000  per  year. 


FIG.  3. — GRAETZIN  INVERTED  DOUBLE- MANTLE  GAS  LAMPS  ON 
COMMONWEALTH  AVENUE,  BOSTON. 

unavoidable  on  the  streets,  the  performance  of  the  lamps  is 
seriously  impaired.  Sometimes  even  after  a  few  days  there  is 
enough  falling  off  to  reduce  the  light  to  an  unsatifactory 
enough  falling  off  to  reduce  the  light  to  an  unsatisfactory 
of  the  6o-cp  (7S-watt)  size  will  give  considerably  more  light 
throughout  its  effective  life  on  the  average  than  a  single-mantle 


Exhaustive  studies  of  different  methods  of  lighting  were 
made  prior  and  subsequent  to  the  awarding  of  the  Boston  con¬ 
tract,  and  some  exceedingly  convincing  comparisons  were  made 
between  gas  and  electricity.  In  the  tests  that  were  made  the 
Edison  Company  was  represented  by  its  consulting  engineer, 
Dr.  Louis  Bell,  of  Boston.  A  number  of  tests  were  also  made 
by  the  Edison  Company’s  department  of  standardizing  and 
testing,  and  by  the  Electrical  Testing  Laboratories  of  New 
York,  and  numerous  photographs  were  taken  of  representative 
installations  on  Boston  streets.  Prof.  W.  L.  Puffer,  of  Boston, 
consulting  engineer,  was  also  called  into  the  investigations  by 
Mayor  Hibbard.  Superintendent  Emerson’s  notable  report  to 
Mayor  Hibbard  was  built  up  from  a  large  number  of  scattered 
tests,  combined  with  conferences  with  lighting  experts  in  Boston 
and  in  other  cities  of  the  Atlantic  seaboard.  All  the  tests  made 
have  never  been  assembled  in  a  single  report,  but  several  which 
arc  available  were  made  with  such  care  that  they  are  of  interest 
individually  as  well  as  in  relation  to  the  general  street-lighting 
situation  in  Boston. 

There  were  two  types  of  gas  lamps  offered  in  competition 
with  the  old  soo-watt,  6.7-amp,  direct-current  enclosed  arcs  of 
the  form  designed  by  the  late  Mr.  Gilbert  of  the  old  Boston 
Electric  Light  Company  and  also  with  the  6.6-amp,  500-'watt 
magnetite  arcs  covered  in  the  new  agreement.  These  were  a 
high-pressure  gas  lamp  of  foreign  make  and  a  number  of  so- 
called  2SO-cp,  double-inverted  mantle  Graetzin  street  lamps 
working  at  the  ordinary  gas  pressure.  Incidentally,  several 
tests  were  made  of  ordinary  Welsbach  lamps  and  series  tung¬ 
stens  for  use  on  minor  thoroughfares.  The  particulars  of  a 
number  of  the  tests  are  given  below. 

Test  of  Welsbach  Street  Lamps,  “60-cp”  Size,  Made  Under  the 
Personal  Direction  of  Dr.  Louis  Bell. 
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These  lamps  were  taken  just  as  they  came,  without  any 
selection.  The  first  five  were  taken  in  Dorchester  in  the  fall 
of  1908,  and  the  last  12  in  Roxbury  in  the  summer  of  1908.  The 
report  of  the  test  states  that  from  frequent  measurements 
that  have  been  taken  on  isolated  lamps  elsewhere  these  appear 
to  be  fair  samples  of  the  performance  of  single-mantle  Wels¬ 
bach  street  lamps  as  found  in  service  on  the  streets.  When 
new,  as  was  probably  the  case  with  lamp  No.  5,  the  candle- 
power  is  high,  and  the  lamp  looks  exceedingly  well.  Under 
the  combined  effect  of  prolonged  burning  and  the  dust  which  is  ' 


Under  this  contract  with  the  Edison  Company  the  city  of 
Boston  secures  more  light  from  each  lamp  than  is  obtained  by 
any  other  city  in  the  United  States,  and  also  gets  more  light 
for  the  same  money  than  any  other  city  in  the  entire  country. 
About  3500  lamps  were  involved.  The  most  interesting  feature 
of  the  situation  was  the  establishment  of  the  6.6  amp  magnetite 
art  lamp  as  the  standard  for  the  general  illumination  of  the 


FIG.  I. — PER  CENT  CANDLE-POWER  VARIATION  ON  THE  STREET  OF 
GRAETZIN  TWO-MANTLE  INVERTED  CAS  LAMPS,  BOSTON. 


important  streets.  The  cost  of  each  of  these  lamps  per  year 
is  fixed  at  $103.54  for  3828  hours  service,  or  1.75  cents  per 
lamp-hour.  These  lamps  show  about  three  times  more  candle- 
power  in  a  given  direction  than  could  be  secured  from  the  old 
enclosed  6.7-amp  series  Gilbert  arcs  which  were  for  a  long  time 
the  standard  of  illumination  for  the  Boston  service.  The  cost 
of  the  remaining  Gilbert  lamps  to  the  city  under  the  new  con¬ 
tract  is  $92.39  per  year,  or  1.6  cents  per  lamp-hour,  but  the 
lighting  is  much  less  satisfactory  than  that  produced  by  the  new 
6.6-amp  lamps,  and  it  is  probable  that  within  a  comparatively 
few  months  the ‘last  Gilbert 'lamp  will  have  disappeared.  Be¬ 
sides  providing  for  a  general  illumination  by  magnetite  lamps 
throughout  the  city,  the  contract  stipulated  the  installation  of 
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Welsbach.  The  50-cp,  40-watt  tungsten  will  compare  very  wdl 
with  Welsbach  lamps  in  its  effective  life  under  ordinary  con¬ 
ditions,  and  will  prove  superior  to  them  most  of  the  time. 
These  tungsten  lamps,  like  all  other  incandescent  units,  fall  off 
slightly  in  candle-power  after  burning  several  hundred  hours, 
but  in  much  less  degree  than  Welsbach  lamps,  owing  not  only 
to  the  greater  stability  of  the  tungsten  filament,  but  also  be¬ 
cause  the  sealing  of  the  lamp  keeps  out  the  dirt  which  is  ap¬ 
parently  so  serious  with  Welsbachs  used  on  the  streets. 

Test  of  Street  Gas  Lamps,  March  17,  1909,  made  by  Electrical 
Testing  Laboratories. 

Description  of  Lamps. 

Test  1. — Inverted  mantle  gas  lamps,  single  burner,  with  metal 
reflector.  Installed  on  Marlborough  Street,  between  Berkeley 
and  Clarendon  Streets. 

Test  2. — Graetzin  lamps,  inverted  double-mantle  burner  with 
metal  reflector.  Installed  on  Commonwealth  Avenue,  between 
Berkeley  Street  and  the  Public  Garden. 


FIG.  4. — COMMONWEALTH  AVENUE,  BOSTON,  ILLUMINATED  BY 
MAGNETITE  ARCS. 


Method  of  Test. 

The  tests  were  made  with  the  aid  of  a  Sharp-Miller  photom¬ 
eter,  in  which  a  tungsten  lamp  served  as  a  standard  of  compari¬ 
son.  This  instrument  was  set  up  at  distances  of  about  33  ft. 
from  the  lamps  to  be  tested.  From  the  intensity  of  illumination 
produced  at  such  distances  the  candle-power  has  been  com¬ 
puted.  Observations  were  continued  over  a  sufficient  period  to 
afford  an  approximate  determination  of  this  value,  considered 
to  be  sufficiently  accurate  for  all  practical  purposes. 

Results  of  Test. 


TEST  I. 


Berkeley  to  Clarendon  St.  Angle  below 

Curb.  Lamp.  horizontal,  degs. 

North  First  .  15 

South  First .  iS 

North  Second  .  iS 

South  Second .  iS 


Candle- 

power. 

4a 

24 

z8 

3» 


Average  candle-power 


3» 


TEST  2. 


Berkeley  St.  to  Public  Garden.  Angle  below 

Curb.  Lamp  No.  horizontal,  degs. 

South  I  15 

South  a  .  IS 

South  3  IS 

South  4  15 

South  s  .  IS 

South  6  IS 


Candle- 

power. 

izo 

lao 

118 

123 

95 

97 


.\verage  candle-power 


1 12 


Test  of  Street  Arc  Lamps,  March  17,  1909,  Made  by  Electrical 
Testing  Laboratories. 

Description  of  Lamps. 

Test  I. — Gilbert  series  enclosed-arc  lamps,  6.7  amp,  clear 
inner  and  clear  outer  globes,  metal  reflector.  Lamps  installed 
on  Commonwealth  Avenue,  between  Dartmouth  and  Exeter 
Streets. 

Test  2. — Lamps  similar  to  those  in  Test  i,  but  equipped  with 
opal  globes.  Installation,  Commonwealth  Avenue,  Exeter  to 
Fairfield  Streets. 

Test  3. — Magnetite  lamps  with  J^-in.  lower  electrodes,  6.7 
amp,  opal  globes,  installed  on  Commonwealth  Avenue  between 
Clarendon  and  Dartmouth  Streets. 

Method  of  Test. 

The  method  of  test  was  similar  to  the  preceding  test  of  gfas 
lamps,  except  that  the  instrument  was  set  up  about  66  ft.  from 
the  lamps  instead  of  33  ft. 

TEST  I. 


Location  of  lan^. 

North  side,  east  of  Exeter  Street . 

On  Exeter  Street,  center  of  Parkway . 

Angle  below 
horizontal,  deg. 
-  14 

Candle- 

power. 

354 

319 

Average  candle-power  . 

336 

TEST  Z 

Location  of  lamp. 

South  drive,  west  of  Exeter  Street . 

South  drive,  second  west  of  Exeter  Street . 

Angle  below 
horizontal,  deg. 
....  14 

....  14 

Candle- 

power. 

242 

271 

Average  candle-power  . 

357 

TEST  3. 

Location  of  lamp. 

South  drive,  east  of  Dartmouth  Street . 

South  drive,  second  east  of  Dartmouth  Street.. 

South  drive,  east  of  Clarendon  Street . 

South  drive,  second  east  of  Clarendon  Street... 
North  drive,  west  of  Berkeley  Street . 

Angle  below 
horizontal,  deg. 

.  16 

....  16 

....  16 

Candle- 

power. 

1,210 

1,130 

1,180 

1,120 

1.435 

Average  candle-power  . 

Test  of  Candle-Power  of  Street  Arc  Lamps,  March  18,  1909, 
Made  by  Electrical  Testing  Laboratories. 

Description  of  Lamps. 

Series  magnetite,  6.7-amp  lamps  with  opal  globes.  Diameter 
of  lower  electrode  not  stated.  Installed  25  ft.  above  street 
surface  on  Boylston  Street  between  Massachusetts  Avenue  and 
Exeter  Street.  .  ^ 

Method  of  Test.  '  ■ 

The  tests  were  made  with  the  aid  of  a  single  Sharp-Miller 
photometer  and  one  other  photometer  of  somewhat  different 
design.  In  each  photometer  a  tungsten  lamp  served  as  a  stand¬ 
ard  of  comparison.  These  instruments  were  set  up  on  opposite 
sides  of  each  lamp  in  such  fashion  that  the  candle-power  at  a 
given  angle  below  the  horizontal  could  be  measured  simulta¬ 
neously. 


RESULTS  OF  TEST. 


Location  of  lamp 
on  Boylston  Street. 

Corner  Massachusetts  Avenue . 

West  of  B.  &  A.  bridge . 

On  B.  &  A.  bridge . 

South  side  Hereford  Street . 

Corner  Gloucester  Street . 

Between  Gloucester  and  Fairfield  Streets... 

Corner  Fairfield  Street . 

Between  Fairfield  and  Exeter  Streets . 

Corner  Exeter  Street  . 

Southeast  corner  Exeter  Street . 

Average  candle-power  . : . . . 


Candle-power 

Candle-power 

15  de^.  below 

25  deg.  below 

horizontal. 

horizontal. 

.  1,313 

1,361 

.  1,007 

1.024 

.  918 

1,082 

.  1,038 

1.053 

.  1,028 

1,043 

.  1.059 

1,186 

.  1,220 

1.486 

.  1,051 

1,103 

.  1. 331 

1.397 

.  1,110 

1,122 

.  1,106 

1,176 

Test  of  Street  Gas  Lamps,  Double-Burner  Graetzins,  April 
9-10,  1909,  Made  by  Electrical  Testing  Laboratories. 
Description  of  Lamps. 

The  lamps  were  of  the  double  inverted-mantle,  Graetzin 
burner  type,  equipped  with  clear  glassware  and  white  enamel 
reflectors.  They  were  installed  on  Commonwealth  Avenue  be¬ 
tween  Arlington  and  Berkeley  Streets. 

Method  of  Test. 

The  tests  were  made  with  two  Sharp-Miller  photometers  of 
similar  construction,  but  with  different  optical  systems.  In 
each  photometer  a  tungsten  lamp  served  as  a  standard  of  com¬ 
parison.  Two  observers  employed  these  instruments  simulta¬ 
neously  in  test  of  the  lamps  at  different  vertical  angles. 
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RESULTS  OF  TEST. 


Candle-power  of  lampi  at  angles  indicated. 


Lamp 

number. 


3 

4 

5 

6 

I 

9 

lO 

I I 

13 

>3 

14 
«5 
l6 


Average  candle-power 


Below  horisontal. 


30  deg. 

15  deg 

131 

lOI 

13s 

107 

148 

136 

II3 

127 

134 

128 

93 

81 

149 

134 

109 

98 

60 

60 

156 

132 

I18 

98 

166 

I3I 

146 

II3 

300 

145 

113 

138 

108 

•  225 

192 

TABLE  2. — FLUCTUATIONS  IN  CANDLE-POWER  IN  lO-MIN.  READINGS 
TAKEN  AT  ABOUT  30-SEC.  INTERVALS. 


Lamp 

No.  4  at  I 

Sdeg. 

■  39 

148 

98 

13s 

123 

116 

137 

109 

ISS 

158 

104 

ia6 

‘55 

loa 

137 

98 

ISS 

141 

98 

Lamp  No.  6  at  30  deg. 


F 

86 

76 

8i 

12s 

90 

139 

176 

90 

94 

115 

97 

lOI 

>53 

137 

158 

142 

. . . 

108 

152 

. . . 

The  accompanying  curves  show  the  per  cent  variation  in  the 
candle-power  of  four  Graetzin  lamps  tested  under  service  con¬ 
ditions  on  the  street  by  the  Electrical  Testing  Laboratories, 
the  readings  being  about  30  sec.  apart.  These  diagrams  show 
that  serious  fluctuations  in  the  quantity  of  illumination  attended 
the  use  of  these  lamps  under  normal  gas  supply,  the  changes 
being  exceedingly  objectionable  from  the  point  of  view  of  the 
citizen  desiring  a  steady  light,  to  say  nothing  of  the  tendency 
of  shortening  the  life  of  the  mantle. 

In  discussing  these  results  Dr.  Bell  pointed  out  that  only 
one  of  the  Graetzin  lamps  tested  even  remotely  approached  the 
claims  that  had  been  made  for  them  by  the  manufacturers.  He 
considers  it  possible  that  a  carefully  adjusted  double  Graetzin 
lamp,  tested  under  the  most  favorable  conditions  in  the  labora¬ 
tory,  might  reach  the  figure  claimed — say,  250  cp— at  some 
favorable  angle  considerably  below  the  horizontal,  if  used 
with  the  German  gas  and  under  the  pressure  common  in  that 
country.  There  is  always  to  be  expected  a  considerably  de¬ 
creased  effectiveness  in  lamps  in  regular  service  on  the  streets, 
as  compared  with  the  same  lamps  freshly  cleaned  and  equipped 
with  new  mantles  tested  in  the  laboratory.  The  reason  for  this 
difference  is  twofold.  On  the  street,  glassware  soon  gets  dirty 
and  cuts  off  a  considerable  amount  of  light;  and  the  mantles 
rapidly  deteriorate  under  the  influence  of  use  and  of  the  access 
of  dust.  Also,  lamps  tested  in  the  laboratory  can  be  constantly 
worked  at  the  point  of  maximum  efficiency,  by  keeping  the  air 
and  gas  supply  just  right  and  the  gas  pressure  constant  and  at 
the  proper  point.  None  of  these  conditions  can  be  fulfilled 
when  the  lamps  are  out  on  the  street  in  service  and  affected  by 
drafts  and  dust.  Again,  the  single-mantle  lamp  is  somewhat 
hypersensitive  to  small  variations  of  conditions  when  adjusted 
for  maximum  efficiency.  A  very  small  change  in  the  gas  pres¬ 
sure,  quality  of  gas  or  air  supply  lowers  the  candle-power  to  a 
surprising  extent.  Very  small  fluctuations  in  pressure  or 
general  conditions  vary  the  result  greatly.  Dr.  Bell  was  unable 
to  get  stable  burning  from  a  single  Graetzin  lamp  at  the  Boston 
gas  pressure  and  a  consumption  as  low  as  3.5  cu.  ft.  per  hour, 
which  is  the  usual  stated  consumption.  The  lowest  consump¬ 
tion  he  obtained  was  3.9  cu.  ft.  per  hour  with  steady  burning. 

An  interesting  comparison  of  the  appearance  of  Common¬ 
wealth  Avenue  when  lighted  by  gas  lamps  and  then  Sy  magne¬ 
tites  is  shown  in  the  accompanying  photographs.  Fig.  3  shows 
an  installation  of  Graetzin  double-burner,  inverted  mantle  lamps 
on  the  Commonwealth  Avenue  block  between  Arlington  and 
Berkeley  Streets,  the  view  being  taken  at  night  from  the  top 
of  Haddon  Hall  Building.  Fig.  4  shows  a  view  of  the  next 
block  on  the  avenue,  between  Berkeley  and  Clarendon  Streets, 
illuminated  by  the  magnetite  lamp.  Both  plates  and  prints  were 
treated  precisely  alike  as  to  exposure,  development,  printing 


and  fixing.  The  exposure  was  5  min.,  with  a  No.  8  stop.  The 
superiority  of  the  electric  lighting  is  indisputable,  and  the  ab¬ 
sence  of  heavy  shadows  on  the  sidewalks,  the  clearness  of  detail 
in  the  middle  of  this  famous  thoroughfare,  which  is  200  ft. 
wide  with  640  ft.  blocks,  and  the  sharp  definition  of  the  build¬ 
ing  facades  with  the  magnetite  lamps  are  significant.  Fig.  5 
shows  a  night  view  of  the  Arlington-Berkeley  Street  block  at 
the  ground  level,  with  the  gas  illumination,  and  Fig.  6,  the  next 
block,  illuminated  by  the  magnetites.  Again  the  pictures  were 
treated  exactly  alike,  having  S-min.  exposures  with  the  No.  8 
stop,  with  the  same  development  and  printing  details. 

The  great  volume  of  light  indicated  by  the  magnetites  ir. 
comparison  with  the  Graetzin  lamps  is  apparent  on  the  most 
superficial  examination  of  the  photographs.  An  interesting 
point  in  connection  with  these  comparative  tests  was  the  relative 
cost  for  a  given  illumination.  The  gas-lighted  block  represented 
a  charge  to  the  city  of  $560  per  year,  and  the  magnetite  charge 
for  service  in  the  next  block  was  only  $518,  despite  the  superior¬ 
ity  of  the  electric  illumination.  Between  Arlington  and  Berke¬ 
ley  Streets,  16  Graetzin  lamps  at  $560  per  year  thus  gave  a 
total  illumination  by  test  of  1600  cp  at  20  deg.  from  the  hori¬ 
zontal,  or  2.8s  cp  per  year  for  $1.  Five  magnetite  lamps  be¬ 
tween  Berkeley  and  Clarendon  Streets  gave  a  total  of  about 
7500  cp  for  the  same  length  of  block  at  a  cost  of  $518,  as  stated 
above,  or  14.6  cp  per  year  for  $1. 

The  Press-gas  lamp  installed  in  Boston  in  competition  with 
electricity  did  not  prove  a  serious  rival  of  the  latter  form  of 
illumination.  Tests  by  a  number  of  independent  observers 
showed  that  the  candle-power  of  the  lamp  erected  on  West 
Street,  in  front  of  the  offices  of  the  local  gas  company,  was 
between  2000  cp  and  2400  cp,  instead  of  4600  cp,  as  claimed. 
Such  a  lamp  could  not  compete  with  the  electric  arc  without 
practically  giving  away  the  gas,  under  the  Boston  conditions. 
It  has  been  fully  shown  in  London  that  the  Press-gas  lamp  is 
unable  to  compete  anywhere  on  nearly  equal  terms  with  flame 
arcs  as  an  illuminant. 

THE  WORK  AT  COPLEY  SQUARE. 

One  of  the  most  notable  changes  in  connection  with  the 
Boston  street-lighting  contract  was  at  Copley  Square,  one  of 
the  famous  plazas  in  the  Western  hemisphere.  This  square  is 
the  literary  and  religious  center  of  the  city,  with  the  Public 
Library  Building  on  its  west  side.  Trinity  Church  on  the  east, 
400  ft.  distant;  the  old  Museum  of  Fine  Arts  on  the  south,  and 
other  noted  churches  on  the  north.  This  place  was  formerly 
illuminated  by  seven  of  the  Gilbert  enclosed-arc  lamps  located 
about  19  ft.  above  the  ground  and  consuming  about  500  watts 
each.  The  cost  of  the  service  provided  by  these  lamps  was  $828 
per  year,  and  the  illumination,  while  on  a  par  with  the  lighting  of 
urban  squares  elsewhere  which  are  but  little  aided  by  store- 
window  and  electric-sign  installations,  gave  the  distinct  impres¬ 
sion  that  it  was  somewhat  scanty.  In  place  of  the  old  enclosed 
arcs  were  installed  three  General  Electric  flaming  arcs  with  the 
centers  of  the  globes  about  50  ft.  above  the  ground.  Each  of 
these  flaming  lamps  requires  6.7  amp,  direct  current,  and  from  75 
volts  to  80  volts.  The  lamps  are  located  at  the  apexes  of  a 
triangle  with  a  2S0-ft.  base  and  200-ft.  sides,  and  give  an  ex¬ 
cellent  distribution  of  light.  A  daylight  view  of  one  of  these 
lamps  is  shown  in  Fig.  8. 

An  interesting  public  demonstration  attended  by  a  large  num¬ 
ber  of  people  was  made  shortly  after  the  flaming  arcs  were  in¬ 
stalled.  At  an  hour  which  had  been  previously  advertised  the 
new  lamps  were  cut  off  and  the  square  was  illuminated  for  a 
short  period  by  the  old  method.  Then  the  old  lamps  were 
switched  out  of  circuit,  and  the  new  installation  cut  in.  The 
results  were  regarded  with  much  popular  favor.  Since  this 
demonstration  was  made  the  old  enclosed  arc  lamps  have  been 
succeeded  by  the  new  magnetite  units,  but  retaining  the  flaming 
arcs  for  the  main  lighting  of  the  square  itself.  The  cost  of  the 
three  flaming  arcs  per  year  under  the  new  contract  is  $468.  The 
square  is  thus  illuminated  at  a  greatly  reduced  cost,  and  yet 
has  over  twice  the  amount  of  light  that  obtained  when  the 
Gilbert  lamps  were  used.  Fig.  7  shows  the  excellent  volume 
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and  distribution  of  light  under  the  new  plan.  It  was  printed 
from  a  negative  exposed  10  min.,  using  a  No.  8  stop. 

TEST  OF  STREET  ARC  LAMPS  IN  COPLEY  SQUARE  AND  VICINITY. 

This  test  was  made  on  the  street  with  a  portable  photometer 
'  upon  three  flaming  lamps,  two  magnetite  and  flve  Gilbert  lamps. 
In  each  case  the  measurements  were  taken  at  an  angle  of  25 
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a  20-min.  period.  All  tests  were  made  at  an  angle  of  about 
25  deg.  below  the  horizontal.  The  flame  arcs  averaged  about 
2520  cp  and  the  magnetites  1134  cp. 

The  Edison  Company  is  now  installing  about  6oo  magnetite 
lamps  per  month,  well  distributed  about  the  city,  and  about  25 
locations  for  flaming  arcs  have  been  selected.  Fig.  2  shows  the 
standard  pole  for  the  magnetite  lamps,  while  Fig.  8  shows  the 


FIGS.  5  AND  6. — INVERTED  DOUBLE-MANTLE  GAS  LAMPS  AND  MAGNETITE  ARCS  ON  COMMONWEALTH  AVENUE,  BOSTON. 


flaming-arc  pole.  The  flaming- arc  poles  are  provided  with 
wooden  grooving  up  the  sides  in  which  the  lead-covered  arc 
cables  are  run,  this  groove  then  being  enclosed.  The  magnetites 
are  carried  from  a  graceful  casting  on  top  of  wooden  board 
poles  with  the  cables  run  in  the  hollow  interior. 

All  the  new  lamps  are  tested  and  adjusted  by  the  Edison  Com¬ 
pany  before  being  placed  upon  the  streets.  Series-tungsten 
lamps  are  being  installed  at  an  increasing  rate,  about  800  being 
m  service  on  Aug.  i.  The  standard  height  for  these  lamps  runs 
from  15  ft.  to  18  ft.  above  the  street,  according  to  conditions. 

In  connection  with  the  improved  street  lighting  recently 
effected,  the  company  placed  an  exhibit  in  its  Boylston  Street 
window  consisting  of  the  direct-current,  series  magnetite  arc 


FIG.  7. — FLAMING  ARCS,  COPLEY  SQUARE. 


FIG.  8. — FLAMING.  ARC  LAMP-POST  IN  COPLEY  SQUARE. 


was  not  stated  in  the  test  record,  but  from  the  results  it  is 
probable  that  they  were  practically  new. 

On  June  21  another  set  of  tests  was  made  upon  the  Copley 
Square  flame  arcs  and  upon  magnetite  lamps  located  in  the 
Summer  and  Devonshire  Streets  section.  Six  sets  of  readings 
were  taken  upon  each  magnetite  lamp,  the  tests  being  made  from 
three  different  positions.  The  test  on  each  lamp  extended  over 


lamp,  the  Gilbert  lamp,  a  flaming  arc  like  those  in  Copley 
Square,  and,  incidentally,  a  direct-current,  series-multiple  arc 
lamp  for  interior  service.  These  lamps  were  all  arranged  to 
light  for  comparison  and  were  suitably  labeled  with  the  par¬ 
ticulars  of  their  candle-power  and  service,  so  that  the  public 
could  obtain  a  closer  view  of  the  units  which  have  practically 
revolutionized  the  standards  of  illumination  in  Boston. 


deg.  below  the  horizontal,  and  the  test  stations  were  selected 
with  particular  reference  to  the  non-interference  of  the  side  rods 
of  the  carbon  holders.  The  flame-arc  lamps  averaged  2515  cp, 
the  magnetites,  965  cp,  and  the  Gilberts,  495  cp. 

Ten  magnetite  lamps  located  on  Commonwealth  Avenue  were 
tested  for  candle-power  on  April  29  at  an  angle  of  approximate¬ 
ly  25  deg.  below  the  horizontal.  Precautions  were  taken  to  see 
that  the  lower  electrode  supporting  rod  was  not  in  the  path  of 
the  light  which  was  being  measured.  The  average  of  the  read¬ 
ings  was  1150  cp. 

On  May  26  tests  were  made  upon  12  gas  lamps  and  9  series 
tungstens  in  the  Jamaica  Plain  district.  The  tungsten  lamps 
were  placed  13.5  ft.  above  the  roadway  and  were  fitted  with 
Wheeler  radial  reflectors.  Two  types  of  gas  lamps  were  tested, 
the  Graetzin  single-mantle  inverted  lamp  and  the  Welsbach 
upright  mantle  lamp.  The  Graetzins  were  located  with  the 
mantle  15  ft.  above  the  roadway,  and  the  Welsbach  mantles  were 
II  ft.  above.  The  Graetzins  were  very  unsteady,  and  a  variation 
of  50  per  cent  on  each  side  of  the.  normal  candle-power  was 
noted  while  the  wind  was  blowing.  The  Welsbachs  were  much 
more  steady.  All  tests  were  made  at  an  angle  of  25  deg.  below 
the  horizontal.  The  tungsten  lamps  averaged  59.8  cp,  the  Graet¬ 
zins,  79.3  each,  and  the  Welsbachs,  61.3.  The  age  of  the  mantles 
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Importance  of  Testing  Meters. 


By  H.  W.  Richardson. 


Three  fundamentally  essential  elements  are  represented 
in  a  successful  electric  light  and  power  company:  first, 
sagacious  business  management;  second,  efficient  equip¬ 
ment;  third,  attention  to  repairs  and  up-keep  of  the  system. 
The  second  depends  upon  the  third  element,  and  they  both  in 
turn  reflect  the  first  quality.  An  electric  light  company  that 
keeps  its  equipment  in  good  repairs  is  sure  to  give  reliable 
service.  Reliable  service  is  the  foundation  for  retaining  old 
and  for  securing  new  business.  It  seems,  however,  to  be  the 
policy  of  some  companies  to  delay  repairs  as  long  as  possible. 
Such  a  policy  seldom  gets  business  and  usually  results  in  loss 
to  the  company  that  pursues  it.  This  policy  of  delay  is  probably 
as  well  crystallized  in  the  meter  system  as  in  any  department 
of  the  plant. 

The  writer  is  familiar  in  a  general  way  with  meter  condi¬ 
tions  at  a  number  of  electric  light  plants.  After  making  a  list 
of  some  of  the  towns  and  cities  (which  come  to  mind),  there 
are  a  total  of  90  companies,  of  which  42  periodically  test  their 
meters  and  either  have  a  well-organized  meter  department  or 
endeavor  in  some  way  to  test  systematically  and  periodically 
all  the  meters  in  service.  The  meter  systems  of  companies  in 
the  first  and  second-rate  cities  come  under  this  classification, 
also  the  majority  of  companies  in  towns  and  cities  having  a 
population  as  low  as  possibly  10,000.  This  figure,  10,000,  is 
purely  arbitrary,  for  the  writer  visited  a  city  of  10,000  popula¬ 
tion  where  there  were  approximately  350  meters  in  service.  No 
attempt  had  ever  been  made  to  test  or  keep  them  correct.  The 
only  testing  device  owned  by  the  electric  light  company  was  a 
portable  voltmeter.  The  case  cited,  however,  is  a  rather  ex¬ 
treme  one. 

One  finds  upon  leaving  the  larger  cities  and  getting  into  the 
smaller  towns  that  the  importance  of  a  meter  system  and  meter 
testing  are  not  given  so  much  attention.  Aside  from  the  42 
places  previously  mentioned,  there  were  nine  towns  supplied 
with  electricity  on  a  flat-rate  basis,  14  places  where  there  had 
been  more  or  less  of  a  spasmodic  attempt  at  meter  testing,  and 
the  remaining  25  places  where  practically  no  attention  has  been 
given  to  this  subject.  The  14  towns  in  which  spasmodic  attempt 
was  made  are  those  in  which  the  meters  are  tested  only  when 
the  customer  complains  or  the  monthly  bill  plainly  indicates  some 
discrepancy  or  trouble  with  the  meter,  but  tests  have  never  been 
made  on  the  entire  system.  There  were  thus  39  out  of  the  90 
companies  which  can  be  said  to  view  with  more  or  less  in¬ 
difference  the  value  of  meter  testing. 

The  companies  using  the  flat  rate  usually  offer  the  excuse 
that  they  have  no  money  to  make  the  change  or  else  they  do  not 
know  how  the  customers  will  take  to  a  meter  basis.  They  all 
admit,  however,  the  necessity  of  meters  and  state  that  they  will 
have  to  use  them  sooner  or  later.  The  companies  that  neglect 
meter  testing  offer  as  an  excuse  the  lack  of  time,  money  or 
men,  while  others  do  not  consider  it  worth  while.  To  pro¬ 
nounce  such  conditions  as  deplorable  may  be  unjust,  for  in  a 
sense  the  electrical  industry  is  young  compared  to  many  indus¬ 
tries.  The  attitude  of  the  39  companies  referred  to,  however, 
emphasizes  two  features  which  are  doubtless  representative  of 
conditions  in  other  localities:  first,  the  value  of  a  meter  sys¬ 
tem  to  a  central  station,  particularly  its  relative  importance  to 
the  revenue,  is  not  properly  appreciated ;  second,  the  importance 
of  meter  testing  and  general  up-keep  of  the  meter  system  is 
not  fully  realized. 

With  reference  to  the  first  point,  it  is  universally  recognized 
in  all  trades  that  some  device  is  required  to  measure  the  units 
of  product  bought  or  sold.  This  applies  not  only  to  the  buying 
or  selling  of  grain,  lumber,  minerals  or  manufactured  products, 
but  also  to  the  distribution  of  electric  energy.  It  is  the  poorest 
kind  of  policy  to  conduct  any  business  without  a  device  for 
measuring  the  units  bought  or  sold.  It  is  anything  but  good 
management  then  for  a  station  to  be  without  some  form  of  a 
meter.  Flat  rates  have  nothing  in  their  favor  except  simplicity. 
They  are  not  based  on  the  units  of  energy  sold.  Flat  rates  dis¬ 


criminate  between  different  customers,  an  injustice  in  itself 
sufficient  to  condemn  this  system  of  charging.  They  cause 
needless  burning  of  lamps,  thus  unnecessarily  loading  the  sta¬ 
tion.  They  place  a  premium  on  waste  of  energy  and  poor 
service  resulting  in  augmented  expenditures  and  small  revenue 
returns  on  the  investment.  Flat-rate  plants  sometimes  find  it 
necessary  to  purchase  and  install  an  additional  generator  just 
to  carry  the  peak  load.  It  is  generally  true  that  a  plant  run 
on  a  systematic,  well-icared-for  meter  basis  is  in  better  financial 
condition  than  a  plant  run  on  flat  rates.  With  a  meter  basis 
the  connected  load  on  the  station  can  be.  fully  30  per  cent  or  40 
per  cent  greater  than  with  flat  rates  without  any  increase  in  the 
generating  capacity.  This  represents  almost  clear  profit. 

The  writer  calls  to  mind  a  company  that  formerly  on  a 
flat-rate  schedule  was  unable  to  meet  the  expense  of  a  day  cir¬ 
cuit.  Meters  were  installed  and  within  a  year  a  day  circuit  was 
being  maintained  and  motor  business  secured.  Another  com¬ 
pany  changed  from  flat  rates  to  a  meter  basis  and  in  two  years 
the  revenue  had  increased  45  per  cent.  Without  meters  it  is 
impossible  to  tell  the  amount  of  energy  generated  or  sold,  nor  is 
there  any  way  of  determining  the  load  factor  or  the  cost  of 
producing  a  unit  of  electric  energy.  The  management  has  no 
check  on  the  energy  produced  and  does  not  know  what  has  be¬ 
come  of  it;  it  is  impossible  to  tell  if  the  same  income  might 
not  have  been  secured  with  less  expense. 

With  reference  to  the  second  point,  the  importance  of  meter 
testing,  it  should  be  remembered  that  the  revenue  received  de¬ 
pends  upon  the  accuracy  of  the  meters  measuring  the  energy. 
It  is  then  a  matter  of  dollars  to  the  central-station  company  to 
have  its  meters  accurate.  Accurate  meters  lessen  complaints. 
To  permit  meters  to  run  slow  for  several  months  and  then 
correct  them,  as  some  companies  do,  naturally  causes  the  cus¬ 
tomer  to  complain  at  his  recently  increased  bill.  The  custom¬ 
er’s  “kick”  is  not  without  justice,  for  it  discloses  the  lax  busi¬ 
ness  policy  pursued  by  the  company.  Customers  judge  the 
service  given  by  the  quality  they,  as  individuals,  receive.  Fail¬ 
ure  to  give  good  service  breeds  prejudice  which  is  hard  to 
overcome.  It  is  the  sum  total  of  all  the  services  rendered  to 
the  community  that  determines  the  company’s  success.  Suc¬ 
cess  means  more  business,  increased  dividends  and  pleasanter 
business  relations  with  the  customers.  It  is  a  false  idea  of 
economy  to  neglect  the  accuracy  of  meters,  when  better  and 
greater  results  can  be  secured  by  systematic  testing.  Im¬ 
proper  care  and  maintenance  of  a  meter  system  are  analagous  to 
the  false  economy  of  a  man  who  neglects  to  repair  his  house 
when  it  needs  it 

Paradoxical  as  it  may  at  first  appear,  indifference  to  meter 
accuracy  may  not  only  cause  loss  of  business,  but  even  cause 
the  introduction  of  competitive  apparatus,  such  as  acetylene  or 
gasoline  lighting  in  hotels,  large  houses  and  factories,  or  gas 
engines,  steam  plants,  etc.,  in  the  place  of  electric  motors;  for 
how  can  a  superintendent  secure  correct  data  from  inaccurate 
meters  as  to  the  probable  cost  of  energy  for  a  proposed  in¬ 
stallation?  It  is  more  than  probable  that  the  station  super¬ 
intendent  who  gives  no  attention  to  meter  testing  will  not  take 
the  time  to  tabulate  with  any  approximation  of  accuracy,  if  at 
all,  the  energy  required  for  various  applications  of  motors  or 
electrical  devices.  Indifference  to  meter  testing  is  synonymous 
with  carelessness. 

The  curves  shown  herewith  illustrate  approximately  the 
characteristics  for  varying  degrees  of  accuracy  of  meters  which 
have  not  been  tested  for  a  considerable  time. 


THEORETICAL  ACTION  OF  METERS  WHICH  ARE  ALLOWED  TO  GO 


UNTESTED. 


In  a  certain  residence  with  a  connected  load  of  13  i6-cp 
lamps,  the  average  daily  energy  consumption  throughout  the 
year  is  found  to  be  distributed  as  follows: 


6 

3 

2 


lamps  burn  %  br.  at  50  watts 
"  “  I  hr.  "  “ 

«  M  ,  hr  .. 

*'  “  2  hr.  ••  •* 


ISO 

ISO 

100 

100 


watt  hours 

«i  <e 


Total  daily  consumption 


500 


<•  M 


For  30  days  or  15  kw-hours  per  month  at  10  cents  per  kw- 
hour  500  watt-hours  bring  the  average  monthly  bill  to  $1.50. 
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With  this  residence  load  and  the  curves,  Tables  I  and  II 
have  been  developed  to  illustrate  the  bearing  of  inaccurate 
meters  on  the  financial  side  of  the  station  management  Table 
I  shows  the  amount  registered  by  a  S-amp  meter  for  the  curves 
A,  'B  and  C.  Table  II  shows  the  actual  average  monthly  bill, 
the  annual  loss  to  the  station  from  a  slow  meter,  the  annual 
loss  on  a  proportionate  basis  for  a  system  of  300  meters,  and 
the  capitalization  represented  by  such  loss  when  it  is  equiva¬ 
lent  to  interest  at  a  6  per  cent  rate. 


TABLE  I. 


Lomd  on  Meter. 

6  lamps,  60%  load 
3  30%  *; 

2  20% 

I  “  10%  “ 


Watt-Hours  Recorded  for  Various  Curves 
ABC 

.  149.37  148.12  146.25 

.  148-74  146.25  14^-50 

.  98.75  96.25  02-50 

.  97-50  92.50  85.00 


Actual  watt-hours  registered .  494-36 

Per  cent  of  total  registered .  98.87 


483.12  464-25 

96.62  92.85 


TABLE  U. 

A  B 

Actual  monthly  bill .  $1.48  $i-45 

Annual  loss  (meter) .  .20  .61 

Annual  loss  300  meters .  60.00  183.00 

Capitalization  represented .  1,000.00  3,050.00 


C 

$1-39 

1.29 

386.00 

6,435-00 


Tables  III  and  IV  show  a  record  similar  to  Tables  I  and  II 
for  another  residence  having  a  connected  load  of  22  i6-cp  lamps 
and  metered  with  a  lo-amp  meter,  but  in  this  case  the  meter 
operates  a  larger  percentage  of  the  time  on  light  loads,  thus 
illustrating  the  value  of  sustained  light  load  accuracy. 

The  average  daily  energy  consumption  throughout  the 
year  is: 


12 

8 

6 

4 

2 


lamps  burn  i/6  hour  at  50 

.r  ..  ..  .. 


no. la.up. 


100  watt  hours 
200  “  “ 

300  “  “ 

400  “  “ 

200  “  “ 


Total  daily  consumption . 1200  *'  “ 

1.2  X  30  =  36  kw-hours  per  month  at  10  cents  per  kw-hour,  the  average 
monthly  bill  should  be  $3.60. 

TABLE  III. 

Watt-Hours  Recorded  for  Various  Curves 
Load  on  Meter.  ABC 


12  lamps,  60%  load . 

8  “  40%  “  . 

.  99-58 

98.75 

97.50 

.  198.74 

196.24 

192.50 

6  “  30%  “  . 

. 297-48 

292.50 

285.00 

4  “  20%  “  . 

385.00 

370.00 

2  “  10%  “  . 

185.00 

170.00 

Actual  watt- hours  registered. . 

1157-49 

1 1 15.00 

Per  cent  of  total  registered . . . 

TABLE  IV. 

96.46 

92.91 

A 

B 

C 

Actual  monthly  bill . 

$3-47 

$3  35 

Annual  loss  (1  meter) . 

1-53 

3.06 

Annual  loss  300  meters . 

.  153-00 

459-00 

918.00 

Capitalization  represented . 

7,650.00 

15.300.00 

While  the  data  developed  in  the  tables  are  theoretical,  they 
are  surely  representative  of  actual  conditions.  Curve  A  when 
analyzed  represents  the  conditions  to  be  expected  from  modern 
meters  in  service  two  to  four  years  without  any  testing  or  in¬ 
spection.  Curves  B  and  C  will  represent  the  action  of  meters 
after  three  to  five  years’  service,  the  latter  curve  illustrating 
the  action  of  the  older  type  meters. 

It  should  be  remembered  that  in  domestic  lighting  probably 
60  per  cent  to  75  per  cent  of  the  time  the  meter  load  is  usually 
less  than  one-quarter  the  meter’s  rating  and  approximately  50 
per  cent  of  the  time  less  than  one-eighth  load.  This  shows  at 
once  the  extreme  importance  of  meter  testing  and  inspection, 
for  this  class  of  lighting  can  only  be  made  profitable  by  main¬ 
tained  meter  accuracy. 

Meters  should  be  tested  at  the  point  of  installation.  It  is 
recognized  as  the  best  practice,  and  it  saves  the  delay,  incon¬ 
venience  and  expense  of  transportation  of  meters  to  and  from 
the  station.  The  use  of  the  rotating  standard  test  meter  makes 
this  possible,  since  the  service  meter  can  be  tested  under  its 
actual  operating  conditions.  The  troubles  encountered  in 
service  meters  can  in  probably  90  per  cent,  if  not  95  per  cent, 
of  the  cases  be  eliminated  at  the  point  of  installation. 

Aside  from  the  commercial  phase  of  metering  there  are  cer¬ 
tain  engineering  features  fully  as  important.  It  is  important 
that  every  part  of  a  meter  installation  be  of  high-grade  con¬ 
struction  and  material.  The  best  meter  poorly  installed  may 
give  trouble,  or  a  poor  meter  used  with  the  best  wiring  devices 


and  installation  gives  equally  poor  service.  Not  only  must  the 
installation  be  of  the  best  workmanship,  but  there  must  be  an 
intelligent  comprehension  of  the  requirements  to  be  met  and 
a  knowledge  of  the  operating  characteristics  of  various  types 
of  meters.  It  is  excellent  practice  to  secure  several  of  each  of 
the  best  known  meters  on  the  market,  connect  them  up  at  some 
convenient  place,  in  the  office  or  station,  so  that  they  all  measure 
the  same  load  for  several  months  or  a  year.  Aside  from  this 
test,  tests  for  accuracy  at  different  loads  under  commercial  varia¬ 
tions  or  voltage,  power  factor  and  frequency  may  be  made.  Too 
much  importance  must  not  be  placed  on  the  merits  of  a  meter 
by  the  initial  tests.  The  meter  which  is  of  most  value  to  a 
central  station  is  the  one  which,  after  being  calibrated  correctly, 
will  maintain  its  calibration  over  the  longest  period  of  time. 
Initial  tests  are  essential,  but  they  are  by  no  means  the  whole 
criterion  for  making  final  selection.  They  assist  in  eliminating 
the  poor  grade  of  meters,  but  to  select  the  best  grade  meter 
requires  a  careful  following  of  the  action  and  tests  on  meters 
in  actual  service  for  a  considerable  time. 

It  is  the  best  practice  to  use  commutating  meters  only  on 
direct-current  circuits.  While  they  will  operate  on  alternating 
current  they  are  not  as  satisfactory  as  the  induction  meter. 
They  are  seldom  lagged  for  alternating-current  service,  hence 
they  are  inaccurate  on  inductive  loads,  the  error  increasing 
with  decreased  power  factor.  They  require  more  care  and  the 
cost  of  maintenance  is  two  or  three  times  more  than  the  induc¬ 
tion  meter.  After  a  considerable  time  they  tend  to  run  slower 


CHARACTERISTIC  CURVES  FOR  VARIOUS  DEGREES  OF  ACCURACY. 

than  the  induction  meter,  due  to  the  friction  incident  with  the 
use  of  the  commutator  and  brushes. 

In  order  to  secure  satisfactory  maintained  accuracy,  com¬ 
mutating  meters  should  be  tested  at  least  once  a  year,  preferably 
every  six  to  nine  months  for  the  smaller  and  oftener  for 
the  larger  sizes.  It  is  seldom  necessary  to  test  small  induction 
meters  oftener  than  once  a  year.  The  reason  for  more  fre¬ 
quently  testing  larger  size  meters,  rated  at  50  amp  and  higher, 
is  because  an  error  of  2  per  cent  or  3  per  cent  means  more  in 
dollars  and  cents  than  on  a  S-amp  or  lo-amp  meter. 

The  periodicity  of  testing  is  not  only  determined  by  the 
rating  of  the  meter,  but  also  by  the  comparative  expense  of 
testing  and  the  relative  loss  of  revenue  from  inaccurate  meters. 
Periodicity  of  testing  is  also  influenced  by  the  commercial  value 
of  the  moral  effect  produced  on  customers  by  systematic  and 
periodic  inspection. 

The  introduction  and  development  of  high-efficiency  lamps 
cause  the  sustained  light  load  accuracy  of  meters  to  become  a 
more  important  feature  than  in  the  past.  In  the  future,  the 
minimum  light  load  which  a  meter  will  be  called  upon  to  reg¬ 
ister  will  require  more  attention.  Of  course  the  average  and 
maximum  loads  will  still  have  their  bearing  on  the  selection  of 
a  meter  of  proper  rating. 

Finally,  it  is  evident  that  the  financial  success  of  an  electric- 
light  company  depends  upon  adoption  and  selection  of  proper 
meters,  periodicity  of  inspection  and  on  maintenance  of  accu¬ 
racy.  Success  rests  in  the  attention  to  seemingly  little  things, 
and  systematic  testing  and  inspection  of  meters  will  produce  a 
marked  and  healthy  change  in  the  central-station  revenue. 
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The  Fellow-Servant  Rule  or  the  Doctrine 
of  Common  Employment. 

By  John  Edson  Brady. 

The  fellow-servant  rule,  which  relieves  an  employer  from 
liability  to  an  employee  injured  through  the  negligence 
of  a  fellow  employee,  where  the  master  has  exercised 
proper  diligence  in  the  selection  of  competent  workmen  and  fur¬ 
nishes  them  with  suitable  means  to  perform  their  labors,  is  sub¬ 
ject  to  a  limitation,  referred  to  and  known  as  the  “vice-principal 
‘limitation.”  This  limitation  holds  the  employer  liable  to  one 
servant  for  the  negligent  performance  by  another  servant  of 
the  personal  duties  which  every  employer  owes  to  those  in 
his  employ.  Although  there  are  decisions  which  have  re¬ 
pudiated  or  failed  to  recognize  this  limitation,  yet  in  nearly  all 
the  States,  including  those  which  refuse  to  adopt  the  superior 
servant  rule,  it  is  held  that  an  employee  intrusted  with  the 
entire  management  and  supervision  of  the  business  of  the  em¬ 
ployer  or  with  the  entire  management  and  supervision  of  a 
distinct  department  of  the  business  is  a  vice-principal,  so  that 
the  employer  is  liable  for  his  official  acts.  For  example,  the 
president,  directors,  general  superintendent  or  other  manag¬ 
ing  agents  of  a  corporation  are  vice-principals.  26  Cyc.,  1313. 

The  law  imposes  upon  the  master  certain  duties  which  con¬ 
cern  the  safety  of  his  servants,  and,  while  he  may,  of  course, 
delegate  the  duties  to  another,  his  doing  so  in  nowise  affects 
his  responsibility  for  their  proper  performance.  If  one  em¬ 
ployee  is  injured  by  reason  of  the  negligent  performance  of 
one  of  these  duties  by  another  employee  to  whom  it  has  been 
delegated  by  the  master,  the  master  cannot  escape  liability  on 
the  ground  that  the  negligence  was  that  of  a  fellow  servant. 
In  other  words,  where  an  employee  is  intrusted  with  the  per¬ 
formance  of  one  of  the  master’s  personal  duties,  he  is,  with 
respect  to  that  duty,  a  vice-principal  or  representative  of  the 
master,  who  will  be  liable  to  another  employee  for  the  negli¬ 
gent  performance  by  the  vice-principal  of  the  delegated  per¬ 
sonal  duty  to  the  same  extent  as  for  his  own  negligence.  12 
A.  &  E.  Encyc.  of  L.,  946.  The  establishment  of  this  doctrine 
has  undoubtedly  been  brought  about  by  a  recognition  of  the 
fact  that  unless  the  employer  is  held  responsible  for  the  negli¬ 
gence  of  a  vice-principal  the  rule  that  an  employee  does  not 
assume  the  risk  of  being  injured  through  the  negligence  of  the 
employer,  at  the  time  of  entering  into  the  latter’s  service, 
would  be  rendered  nugatory. 

A  New  York  case  illustrates  this  principle:  The  defendants 
were  engaged  in  the  manufacture  of  articles  from  wood.  The 
lumber  used  in  the  business  was  planed  on  the  first  floor  of 
the  factory,  and  then  passed  up  through  an  opening  to  the 
floor  above.  The  opening  was  in  a  passageway  where  those 
employed  on  the  second  floor  were  obliged  to  pass  back  and 
forth  in  the  course  of  their  work,  and  when  not  in  use  it  was 
enclosed  by  a  heavy  trap-door.  The  plaintiff,  an  employee  of 
the  defendants,  was  going  along  the  passageway  in  the  per¬ 
formance  of  his  work  when  the  trap-door  was  suddenly  raised 
from  below  by  a  workman  in  the  planing-room,  with  the  re¬ 
sult  that  the  plaintiff  fell  through  and  was  severely  injured. 
The  plaintiff  had  been  in  the  defendant’s  employ  about  22 
months  at  the  time  of  the  accident  and  was  acquainted  with 
the  location  of  the  trap-door  and  the  manner  of  its  construc¬ 
tion.  One  of  the  defendant  employers  had  given  orders  that 
the  trap-door  should  not  be  opened  from  below,  and  the  em¬ 
ployee  who  opened  it  had  been  so  instructed  by  the  fore¬ 
man.  It  was  held  that  the  defendants  were  not  liable,  as  the 
injury  was  caused  by  the  negligence  of  a  fellow  servant  and 
not  a  vice-principal.  Anthony  v.  Leeret,  105  N.  Y.,  591. 

A  railroad  company  had  a  number  of  gangs  of  men  at  work 
on  the  line  of  its  route,  under  the  control  and  direction  of 
foremen  or  local  bosses  having  power  to  employ  and  discharge 
laborers,  but  subject  themselves  to  the  control  of  a  general 
superintendent  and  assistant,  who  passed  along  the  route  and 
inspected  the  camps  at  certain  periods.  Some  of  these  gangs 
used  giant  powder  for  blasting  the  rocks  and  frozen  earth,  and  in 


such  case  the  foreman  was  charged  specially  with  the  duty  of 
handling  the  powder  and  thawing  it  when  frozen.  The  general 
superintendent  was  aware  of  the  danger  of  thawing  the  powder 
before  a  fire.  He  had  given  general  instructions  not  to  thaw 
it  in  this  manner  and  had  provided  safe  appliances,  called 
“heaters,”  for  the  purpose,  furnished  to  the  gangs  upon  the 
requisition  of  the  local  bosses.  The  plaintiff  was  employed  as 
a  common  laborer  in  one  of  the  g'angs  where  powder  was 
always  thawed  without  a  “heater”  before  the  fire.  While  as¬ 
sisting-  in  thawing  some  powder  in  this  manner  under  the  di¬ 
rection  of  his  foreman  he  was  injured  by  its  explosion.  It 
was  held  that  the  local  boss  stood  in  the  place  of  the  defendant 
and  that  his  neglect  to  obtain  and  use  a  “heater”  and  his 
directing  the  plaintiff  to  thaw  powder  before  a  fire  without  the 
security  of  such  an  appliance  were  acts  for,  which  the  defendant 
was  responsible.  Gilmore  v.  Northern  Pacific  Ry.  Co.,  18  Fed. 
Rep.,  868. 

An  important  case  involving  the  vice-principal  limitation  is 
that  of  Tedford  v,  Los  Angeles  Electric  Company,  decided  by 
the  California  Supreme  Court  in  August,  1901,  54  L.  R.  A.,  85. 
The  defendant  was  a  corporation  engaged  in  distributing  elec¬ 
tricity  throughout  the  city  of  Los  Angeles  for  lighting  and 
other  purposes.  Tedford,  the  plaintiff,  was  employed  by  the 
defendant  company,  andi  at  the  time  of  receiving  the  injuries 
for  which  the  suit  was  brought,  was  at  work  about  18  ft.  above 
the  ground  on  one  of  the  defendant’s  poles,  under  the  direction 
of  a  foreman  named  Burge,  who  was  working  on  the  same 
pole  several  feet  above  Tedford.  Tedford  was  standing  on  a 
small  platform  attached  to  the  pole,  scraping  one  of  the  wires 
supported  by  the  pole,  and  was  injured  by  the  sudden  turning 
on  of  a  current  of  electricity.  The  defendant  claimed  that  the 
plaintiff  was  injured  through  the  negligence  of  Burge,  the  fore¬ 
man,  and  that,  inasmuch  as  they  were  fellow  servants,  the  de¬ 
fendant  was  not  liable.  A  verdict  for  $15,000  in  favor  of  the 
plaintiff  was  nevertheless  affirmed.  “There  are  certain  duties,” 
said  the  Court,  “which  an  employer  owes  personally  to  his  em¬ 
ployees,  and  he  cannot  avoid  responsibility  for  injury  to  one 
servant  caused  by  the  failure  to  perform  such  duties  by  dele¬ 
gating  their  performance  to  another  servant.  In  such  case  the 
fellow-servant  to  whom  the  performance  of  such  duties  is 
assigned  becomes,  with  respect  to  that  particular  duty,  the 
special  representative  of  the  employer — sometimes  called  a  vice¬ 
principal.  In  such  case  the  negligence  of  the  servant  is  the 
negligence  of  the  principal,  for  which  the  latter  must  answer. 
Some  of  such  duties,  well  established  in  the  law,  are  to  furnish 
proper  machinery  and  appliances  and  to  keep  them  in  repair ;  to 
exercise  care  in  selecting  competent  servants ;  to  take  reasonable 
care  for  the  safety  of  the  employees,  etc.  It  is  also  one  of 
these  duties  to  give  careful  instructions  to  a  youthful  or  inex¬ 
perienced  servant  of  unusual  and  hidden  dangers  of  which  the 
employer  is  aware,  and  of  which  the  servant,  to  the  employer’s 
knowledge,  is  ignorant.” 

Some  of  the  States  have  held  that  an  employee  to  whom  the 
employer  has  intrusted  the  entire  management  and  supervision 
of  a  distinct  and  separate  department  of  the  business  is  a  vice¬ 
principal  or  representative  of  the  employer.  This  rule  has  been 
adopted  in  Indiana,  Michigan,  North  Carolina,  Pennsylvania 
and  Washington. 

On  the  other  hand,  it  is  held  that,  to  justify  imputing  the 
negligence  of  an  employee  to  the  master,  “he  must  be  more  than 
a  mere  foreman  to  oversee  a  batch  of  hands,  direct  their  work 
under  the  supervision  of  the  master,  see  that  they  perform  their 
duty,  and,  in  case  of  dereliction,  report  them.”  Dobbin  v. 
Richmond* &  D.  R.  Co.,  81  N.  C.,  446.  The  most  numerous  in¬ 
stances  of  the  doctrine  that  vice-principalship  is  not  deducible 
merely  from  the  possession  of  a  power  of  control  over  the  in¬ 
jured  servant  are  Lirnished 'by  the  decisions  absolving  the  em¬ 
ployer  of  labor  from  liability  for  injuries  caused  by  the  negli¬ 
gence  of  employees  appointed  to  direct  the  labors  of  those 
small  bodies  of  servants  who,  in  every  industrial  concern  of 
any  considerable  magnitude  or  complexity  must  necessarily  be 
intrusted  with  certain  distinct  duties  which  are  of  such  a 
nature  as  to  segregate  them  into  more  or  less  independent 
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groups,  but  which  are  commonly  of  a  somewhat  mechanical 
character  not  requiring  for  their  performance  the  exercise  of 
any  of  the  higher  qualities  of  a  superintending  officer. 

In  O’Brien  v.  American  Dredging  Company  (N.  Y.)  21, 
Atl.  Rep.,  324,'  the  Court  said :  “Whether  the  master  retains  the 
superintendence  and  management  of  his  business  or  withdraws 
himself  from  it  and  devolves  it  upon  a  vice-principal  or  repre¬ 
sentative,  it  is  quite  apparent  that,  although  the  master  or  his 
representative  may  devise  the  plans,  engage  the  workmen,  pro¬ 
vide  the  machinery  and  tools,  and  direct  the  performance  of  the 
work,  neither  can,  as  a  general  rule,  be  continually  present  at 
the  execution  of  all  such  work.  It  is  the  necessary  conse¬ 
quence  that  the  mere  execution  of  the  planned  work  must  be 
intrusted  to  workmen,  and,  where  necessary,  to  groups  or 
gangs  of  workmen,  and  in  such  case  that  one  should  be  selected 
as  the  leader,  boss  or  foreman  to  see  to  the  execution  of  such 
work.  This  sort  of  superiority  of  service  is  so  essential  and 
so  universal  that  every  workman,  in  entering  upon  a  contract 
of  service,  must  contemplate  its  being  made  use  of  in  a  proper 
case.  He,  therefore,  makes  his  contract  of  service  in  contem¬ 
plation  of  the  risk  of  injury  from  the  negligence  of  a  boss  or 
foreman,  as  well  as  from  the  negligence  of  another  fellow 
workman.  The  foreman,  as  superior  servant,  stands  to  him,  in 
that  respect,  in  the  precise  position  of  his  other  fellow- 
servants.” 

In  a  few  of  the  States  constitutional  and  statutory  provisions 
materially  modify,  and  in  some  cases  abrogate,  the  common- 
law  rule  exempting  a  master  from  liability  for  injuries  to  a 
servant  caused  by  the  negligence  of  a  fellow-servant.  Some  of 
these  statutes  apply  only  to  railroad  companies,  and  most  of 
them  apply  only  where  the  employer  is  a  corporation  and 
draws  no  application  to  an  individual  employer  or  to  a  part¬ 
nership.  In  several  States  the  statutes  make  the  employer 
liable  where  an  employee  is  injured  through  the  negligence  of 
another  employee  superior  to  him  in  point  of  rank  without  re¬ 
gard  to  whether  the  superior  servant  at  the  time  of  the  negli¬ 
gent  act  was  performing  the  duties  of  a  superior  or  those  of  a 
common  laborer.  In  other  jurisdictions  the  statute  imposes  a 
liability  upon  the  employer  where  the  injury  to  a  servant  is 
caused  by  the  negligence  of  a  co-servant  intrusted  with  and 
exercising  powers  of  superintendence. 

Firing  Cheap  Grades  of  Coal  Economically. 

By  William  Kavanach. 

HERE  are  three  methods  usually  employed  in  banking 
fires.  The  first,  and  the  one  probably  most  generally 
used,  is  to  bank  at  the  bridge  wall;  the  second  is  to 
bank  at  the  furnace  door,  and  the  third  method  is  to  bank 
to  one  side  of  the  furnace.  Banking  at  the  bridge  wall  has 
its  advantages,  and  it  is  doubtless  the  best  plan  to  adopt 
for  the  following  reason.  After  the  good  fire  is  pushed 
back  and  covered  with  a  sufficient  quantity  of  coal,  the  ashes 
can  remain  spread  on  the  grate  bars  and  exclude  the  cold 
air  from  circulating  around  the  heating  surface  of  the  boiler 
should  the  damper  and  ash-pit  doors  happen  to  leak.  When 
the  time  arrives  for  spreading  fires  it  will  be  only  necessary 
to  kindle  up  the  bank  and  haul  out  the  ashes,  making  the 
grate  bars  clean,  then  pull  down  the  banked  fire  and  spread 
It  evenly  on  the  surface  of  the  grate  bars.  Coal  may  be 
spread  and  the  fire  allowed  to  burn  brightly.  Before  spread¬ 
ing  a  banked  fire  the  damper  should  be  opened  and  the 
banked  fire  allowed  to  burn  fairly  bright.  If  the  bank  is  not 
sufficiently  heavy  to  spread,  extra  coal  may  be  shoveled  on,  and 
in  this  way  the  bank  can  be  thickened  and  a  sufficient  quantity 
of  live  fuel  obtained  to  start  the  new  fire. 

Banking  at  the  furnace  door  is  unhandy,  and  if  ashes  are 
kept  in  the  furnace  at  the  back  of  the  fire  to  help  in  excluding 
cold  air,  it  will  be  difficult  to  rake  the  ashes  down  through 
the  grate  bars,  or  else  jump  them  over  the  good  fire.  If  the 
ashes  happen  to  be  fine  they  will  deaden  the  fire,  unless  con¬ 
siderable  labor  is  used  in  raking  down  the  good  fire  in  order  to 


sift  the  ashes  out  of  it.  This  raking  down  of  the  good  fire 
entails  a  loss  of  fuel  which  might  otherwise  be  saved. 

Banking  fires  at  the  side  of  furnace  is  not  a  bad  plan;  but 
more  fuel  is  liable  to  be  used  in  the  banking  than  with  the 
bridge-wall  plan.  The  plan  of  side  banking  soft-coal  fires  is 
employed  to  a  considerable  extent  and  excellent  results  are 
obtained  from  it. 

When  a  soft-coal  fire  banked  at  the  side  of  the  furnace  is  to 
be  spread,  the  majority  of  experienced  firemen  employ  the  slice 
bar  to  perform  the  operation.  After  the  bank  is  burned  up,  the 
lazy  bar  is  placed  across  the  furnace  door,  the  slice  bar  is 
pushed  behind  the  bank  and  fulcrumed  on  the  door  jam  and  the 
liye  coals  are  spread  in  a  remarkably  short  time,  the  ashes, 
of  course,  being  previously  removed.  The  fire  is  then  leveled 
and  fresh  coal  thrown  on,  after  which  the  furnace  doors  are 
shut,  the  damper  opened  and  the  fire  allowed  to  burn  brightly. 
The  system  of  firing  to  be  adopted  is  then  followed  during  the 
remainder  of  the  run. 

When  the  soft-coal  fire  banked  at  the  bridge  wall  is  to  be 
spread,  the  damper  is  opened  and  the  bank  allowed  to  burn  up 
or  become  bright.  The  lazy  bar  is  then  placed  across  the  fur¬ 
nace  door  and  the  ashes  hauled  out  on  the  boiler-room  floor  or 


FIGS.  1  TO  5. — LEVELER  AND  GRATE  BARS. 


into  a  barrow  or  ash  can.  The  bank  is  then  pulled  down  from 
the  bridge  wall  by  means  of  a  rake  or  hoe  and  spread  evenly 
over  the  grate  surface.  Green  coal  is  then  fired,  as  in  the 
previous  case.  In  spreading  a  bank,  sufficient  live  coal  should 
be  at  the  front.  The  new  fire  will  always  burn  back  toward  the 
bridge  wall  rapidly,  but  from  the  bridge  wall  toward  the  fur¬ 
nace  door  very  slowly,  hence  this  point  is  worth  remembering. 
Sometimes  after  spreading  a  fire  black  spots  may  appear  here 
and  there  in  the  fire  and  considerable  difficulty  is  encountered 
in  removing  them.  The  best  plan  is  to  rake  them  down  thor¬ 
oughly,  and  after  the  raking  process  is  over  push  the  unburned 
coal  to  one  side,  making  sure  to  uncover  the  bars  wherever  the 
black  spots  appear.  Hoe  good  fire  over  the  spots  and  coal,  and 
it  will  be  found  that  the  fire  will  soon  develop  a  uniform 
brightness.  The  spots  appearing  in  the  fire  are  due  to  dust  or 
ashes  beneath  the  good  fire  which  exclude  the  air  from  finding 
a  passageway  at  those  particular  points  and  effectually  prevent 
combustion;  sometimes  a  lumpy  fire  will  appear  even  though 
the  fire  is  handled  by  an  experienced  fireman.  The  reason  for 
this  is  that  the  coal  fired  may  consist  of  different  grades,  or  is 
not  of  the  uniform  quality.  A  portion  of  the  coal  may  be 
"hard-burning,”  while  the  remainder  of  the  coal  may  be  “free- 
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burning.”  Again,  a  lumpy  fire  occurs  when  the  admission  of 
air  through  the  grate  bars  is  not  uniform;  and  in  this  way  the 
experienced  fireman  is  sometimes  handicapped.  In  order  to 
overcome  such  a  difficulty  a  tool  called  a  leveler,  and  shown  in 
Fig.  I,  is  used,  and  drawn  across  the  surface  of  the  coal  or  fire. 
1  he  device  is  principally  used  with  the  small  grades  of  anthra¬ 
cite  coal,  and  is  also  used  with  soft  coal  where  the  pancake 
system  of  firing  is  followed.  It  is  a  very  handy  tool  and  it  can 
be  made  from  a  piece  of  f^-in.  or  j4-in.  steam  pipe  having  a 
tee  on  one  end  to  which  are  screwed  two  pieces  of  pipe  of  suffi¬ 
cient  length  to  enter  the  furnace  door. 

The  stationary  grate  bars,  on  which  the  small  grades  of  hard 
coal  are  burned,  are  generally  three  kinds,  any  one  of  which 
will  give  good  results.  The  plain  straight  bar  is  shown  in  Fig. 
2;  the  herringbone  bar  is  shown  in  Fig.  3,  and  the  pinhole 
grate  is  shown  in  Fig.  4.  The  plain  straight  bar  has  its  ad¬ 
vantage,  especially  when  cast  singly.  If,  however,  the  bar  is 
cast  in  pairs,  as  shown  in  Fig.  5,  its  advantage  is  not  so  great. 

The  ease  with  which  air  can  enter  the  unobstructed  openings 
between  the  bars  is  one  of  its  advantages,  and  should  a 
single  bar  drop  while  the  furnace  is  full  of  fire,  the  hole  thus 

made  is  easily  stopped  and  a  great  deal  of  fire  cannot  drop 

into  the  ash  pit.  ’  Should  a  herringbone  or  pinhole  bar  drop, 
the  hole  made  is  large,  difficult  to  stop  and  usually  a  large  quan¬ 
tity  of  fire  finds  its  way  into  the  ash  pit.  Soft  coal  can  be 
easily  burned  on  the  straight  and  also  on  the  herringbone 

bars,  but  there  is  some  difficulty  met  with  in  burning  soft  coal 

on  the  pinhole  bar.  The  kind  of  grate  bar  to  employ  to  suit 
the  various  grades  and  sizes  of  hard  and  soft  coal  and  to  give 
the  best  results  should  receive  serious  consideration  because  of 
the  loss  than  can  occur  with  unsuitable  bars.  When  the  bars 
are  not  suited  for  the  kind  of  coal  used,  large  quantities  of  coal 
fall  into  the  ash  pit  and  result  in  a  loss,  because  every  boiler 
plant  is  not  equipped  with  a  screening  apparatus  with  which  to 
screen  the  ashes.  It  pays  to  screen  and  wash  the  ashes  and  the 
coal  thus  recovered  could  be  used  under  auxiliary  boilers  with 
forced  draft  if  necessary.  Inspection  of  the  ash  heaps  at  the 
average  power  house  and  isolated  plant  shows  that  a  large 
per  cent  of  good  coal  finds  its  way  to  the  dump.  Hence,  the 
selection  of  a  proper  bar  is  very  important.  There  are  nu¬ 
merous  bars  manufactured  now  that  are  very  reliable,  and  by 
using  a  trial  set  the  right  bar  can  be  selected. 

The  Prevention  and  Removal  of  Boiler 
Scale — IV. 


By  W.  H.  Wakeman. 


SEVERAL  years  ago  a  boiler  compound  was  put  on  the 
market  consisting  of  a  thick,  black  oil  which  appeared 
like  a  very  cheap  grade  of  cylinder  oil.  It  would  remove 
some  kinds  of  scale,  but  it  had  exactly  the  same  effect  as 
cylinder  oil  when  the  absence  of  a  good  separator  allows  it  to 
pass  from  engines  and  pumps  into  a  heating  system.  The  hot- 
water  pump  sends  it  into  the  boiler,  and  if  it  would  come  out 
with  the  steam  and  go  into  the  engine  cylinder  again  it  would 
result  in  a  great  saving  of  oil,  but  it  does  not.  On  the  con¬ 
trary,  it  circulates  through  the  boiler  gathering  particles  of 
foreign  matter  into  small  lumps  which  float  around  on  or  near 
the  surface  until  a  portion  of  them  go  into  the  water  column 
and  gage-cock  connection,  filling  them  with  a  pasty  mass.  The 
remainder  settles  to  the  bottom  of  the  shell,  where  it  prevents 
the  free  passage  of  heat. 

Lumps  of  tallow  have  been  put  into  boilers  for  the  purpose  of 
removing  scale,  as  it  was  expected  to  melt  as  soon  as  heated 
and  then  work  under  the  hard  scale.  It  has  accomplished  this 
desirable  end  in  some  cases,  but  at  the  same  time  there  is 
always  a  decided  element  of  danger  in  such  practice,  because 
much  of  the  tallow  of  commerce  contains  too  much  acid  to  be 
safe  in  a  boiler.  When  heat  is  applied  to  tallow  it  does  not  all 
melt.  In  some  cases  the  lumps  remaining  have  rolled  around 
in  the  bottom  until  they  have  gathered  solid  matter  of  various 
kinds,  and  can  easily  be  removed  through  the  manhole ;  but 


while  this  seems  to  be  an  advantage,  there  is  too  much  danger 
of  bagged  plates  and  collapsed  flues  connected  with  this  prac¬ 
tice  to  make  it  desirable. 

Some  engineers  seem  to  use  almost  anything  that  can  easily  be 
procured  for  a  boiler  compound,  without  knowing  what  the  re- 


FIG.  I. — SUSPENDED  IRON  CAGE  WITH  COMPOSITION  BALLS. 


suits  will  be.  Investigation  of  such  matters  should  always  be 
encouraged  under  reasonable  conditions,  but  caution  should 
be  exercised  in  making  such  experiments,  as  the  result  of  a 
mistake  is  too  serious  to  be  ignored.  If  anything  is  to  be  sus¬ 
pended  in  a  boiler  it  is  much  better  to  select  a  scientifically 
prepared  device,  as  illustrated  in  Fig.  i.  It  consists  of  an  iron 
cage  in  which  metal  balls  are  confined,  and  the  whole  boiler 
cleaner  is  attached  to  a  brace  or  fixed  in  the  water  in  some 
other  suitable  way.  These  balls  contain  something  that  af¬ 
fects  the  scale-making  solids  in  the  water  and  prevents  them 
from  forming  into  solid  masses  and  adhering  to  the  internal 
surfaces.  The  process  of  making  the  balls  is  a  trade  secret, 
therefore,  when  one  set  is  worn  out,  another  must  be  pur¬ 
chased,  which  constitutes  an  objection  to  their  use  because  it 
may  not  always  be  possible  to  secure  them  at  reasonable  prices 
when  wanted.  However,  the  fact  that  it  is  practicable  to  dis¬ 
card  the  system  at  any  time  should  form  a  natural  check  on  any 
desire  of  the  makers  to  charge  an  exorbitant  price  for  the  balls. 
If  the  claims  made  for  it  are  realized  in  practice,  thus  remov¬ 
ing  old  scale  and  preventing  the  formation  of  new,  it  is  a 
valuable  invention  that  is  sure  to  be  appreciated  by  steam  users. 

Zinc  is  sometimes  used  in  boilers  to  prevent  scale  from  form¬ 
ing  on  the  tubes  and  plates,  but  it  is  absolutely  worthless  for 
preventing  scale.  When  pitting  was  discovered  in  boilers  con¬ 
sisting  of  iron  shells  and  brass  tubes  the  trouble  was  ascribed 
to  galvanic  action  between  the  two  metals,  but  when  the  advo¬ 
cates  of  this  theory  found  that  the  same  pitting  rendered  boil- 


FIG.  2. — DEVICE  FOR  FEEDING  COMPOUNDS  TO  BOILER. 

ers  unsafe  where  brass  tubes  were  not  used,  it  became  neces¬ 
sary  for  them  to  invent  another  theory,  and  the  idea  that 
pitting  is  due  to  the  action  of  electricity,  which  is  generated  by 
any  parts  of  the  boiler,  is  not  so  very  generally  held  now. 
Ignorant  boiler  attendants  sometimes  adopt  the  following 
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crude  plan  for  removing  scale,  although  it  is  sure  to  injure 
every  boiler  to  which  it  is  applied.  The  water  is  blown  out 
under  pressure  and  the  boiler  cooled  as  rapidly  as  possible  by 
filling  it  with  cold  water.  This  cools  the  iron  or  steel  of  which 
the  boiler  is  made  quicker  than  the  scale,  hence  the  difference 
in  contraction  causes  the  scale  to  crack  and  fall  from  the  shell 
and  tubes,  whence  it  is  removed  through  the  manhole.  An¬ 
other  plan  is  to  empty  the  boiler  of  water  and  allow  it  to  cool 
thoroughly,  then  draw  shavings  into  the  tubes  and  light  them. 
As  they  are  quickly  consumed  the  tubes  are  not  burned  by  the 
process,  but  they  are  heated  rapidly  and  expand  while  the  shell 
remains  stationary.  Neither  method  causes  all  parts  of  the 
boiler  to  be  affected  alike  and  this  is  what  causes  trouble. 

Fig.  2  illustrates  a  device  for  feeding  compounds.  It  is 
fitted  with  a  glass  gage  at  one  side  of  the  body  by  means  of 
which  the  engineer  can  tell  how  much  is  in  it,  and  also  with  a 
sight-feed  attachment  so  that  it  is  possible  to  regulate  the  feed. 
The  iron  or  brass  support  that  is  parallel  to  the  sight-feed  glass 
is  solid,  therefore  the  compound  must  pass  through  the  glass  or 
not  be  fed  at  all.  The  device  is  fastened  to  the  suction  pipe  of 
the  boiler  feeder,  consequently  the  compound  is  drawn  down¬ 
ward  and  the  feed  is  regulated  by  the  angle  valve  shown  above 
the  glass. 


FIG.  3. — SIGHT-FEEDING  DEVICE. 


Fig.  3  illustrates  the  application  of  a  somewhat  similar  de¬ 
vice  in  which  the  sight  f6ed  consists  of  two  'circular  pieces  of 
glass  set  in  a  suitable  brass  frame,  between  which  the  com¬ 
pound  passes  in  visible  drops.  The  gage  glass  is  fitted  with 
several  rubber  bands  which  can  be  set  at  pleasure  to  show  the 
amount  used  per  day.  If  it  is  desired  to  feed  2  qt.  per  day,  or 
1 16  cu.  in.,  and  the  feeder  is  10  in.  in  diameter,  its  area  is  78 
sq.  in.,  therefore,  2  qt.  will  occupy  a  space  116-7-78  =  1.48  in. 
deep.  If  the  bands  are  set  ij^  in.  from  center  and  the  com¬ 
pound  is  lowered  from  one  to  the  other  in  a  day,  the  boiler 
will  receive  2  qt.  One  advantage  of  using  a  comparatively  small 
feeder  is  that  when  the  feed  is  not  adjusted  correctly  and  the 
contents  is  used  in  a  few  hours  the  waste  is  not  excessive  and 
the  danger  of  injuring  the  boiler  is  not  great.  A  check  valve 
is  used  in  the  horizontal  pipe  to  prevent  water  from  backing  up 
from  the  suction  pipe  and  filling  the  sight-feed  glass,  especially 
if  the  suction  pipe  receives  water  under  pressure.  In  this  case 
the  lower  valve  must  be  nearly  closed,  thus  causing  the  pump  to 
draw  on  the  feeder.  This  is  a  disadvantage  because  it  renders 
water  pressure  from  the  street  mains  useless,  therefore  more 
steam  must  be  used  to  feed  the  boilers,  and  this  applies  to  the 
use  of  injectors  as  well  as  pumps. 

Fig.  4  illustrates  a  device  that  permits  the  use  of  pressure  in 
the  suction  pipe,  the  operation  of  which  is  as  follows:  The 
small  tank  2  is  made  strong  enough  to  withstand  boiler  pres¬ 
sure,  which  is  communicated  to  it  by  the  feed  pipe  3  through 
the  small  equalizing  pipe  4.  The  rate  at  which  the  compound  is 


fed  to  the  boilers  is  regulated  by  the  valve  5  which  allows  it  to 
drop  into  a  circular  mixing  chamber.  Water  from  pipe  3  is 
allowed  to  enter  this  mixing  chamber  slowly  by  the  regulating 
valve  6  after  a  full  supply  is  admitted  by  valve  7.  When  pres¬ 
sure  accumulates  in  this  chamber  until  it  exceeds  the  pressure 


FIG.  4. — COMPOUND  FEEDER  WITH  PRESSURE  IN  SUCTION  PIPE. 

in  the  suction  or  supply  pipe,  the  diluted  compound  flows 
through  the  check  valve  8  and  the  angle  stop  valve  9  into  the 
suction  or  supply  pipe  10. 

Fig.  5  illustrates  a  compond  feeder  attached  to  a  receiver  2 
into  which  hot  water  from  a  heating  system  flows  through 
pipes  3  and  4  under  atmospheric  pressure  only.  The  return 
pipes  of  this  system  are  all  fitted  with  traps  which  remove  the 
water  as  fast  as  it  comes  to  them,  protecting  the  receiver  2 
from  unbalanced  pressure.  The  steam  end  of  this  duplex 
pump  appears  in  the  foreground,  with  a  sight-feed  lubricator  at¬ 
tached  to  the  s^eam  pipe.  Oil  from  this  lubricator  passes  into 
the  steam  before  it  reaches  the  balanced  throttle  valve  at¬ 
tached  to  the  receiver  head,  thus  keeping  it  lubricated  thor¬ 
oughly.  Water  flows  from  the  receiver  2  through  the  suction 
pipe  5  into  the  water  cylinders  of  the  pump,  which  are  directly 
behind  the  steam  cylinders. 


This  system  of  feeding  compound  is  only  suitable  for  a  re¬ 
ceiver  under  no  pressure,  as  the  scale  resolvent  is  put  into  the 
small  tank  6  from  which  it  passes  drop  by  drop  through  the 
sight  feed  and  into  the  receiver,  whence  the  pump  delivers  it  to 
the  boiler. 
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LETTERS  ON  PRACTICAL 
SUBJECTS 


TROUBLE  IN  EXCITER  CIRCUIT  DUE  TO  DEFECTIVE  PILOT  LAMP. 

A  rather  peculiar  case  of  excitation  trouble  in  a  small 
hydraulic  plant  recently  came  to  the  writer’s  attention.  The 
plant  in  question  contains,  beside  steam  auxiliaries,  two  belted 
Stanley  inductor-type  generators,  rated  at  lOO  kw,  6o  cycles, 
1200  volts.  To  each  generator  is  belted  a  2-kw,  125-volt,  shunt- 
wound  exciter.  The  designer  of  the  plant  evidently  tried  to 
save  a  few  dollars  at  the  expense  of  good  operation  and  instead 
of  voltmeters  used  an  ordinary  pilot  lamp  across  the  exciter 
terminals,  with  no  fuses  in  circuit.  When  the  trouble  de¬ 
veloped,  generator  No.  2  was  running  alone,  carrying  a  mixed 
load,  while  generator  No.  l  was  temporarily  out  of  commis¬ 
sion,  owing  to  turbine  repairs.  The  voltage  suddenly  dropped 
to  zero;  no  short-circuit  or  other  cause  being  apparent,  and  the 
operator  at  once  picked  up  the  load  with  his  auxiliary  engine 
and  proceeded  to  investigate.  He  removed  and  laid  aside  the 
exciter  pilot  lamp  and  connected  in  its  socket  a  portable  volt¬ 
meter  through  an  V  ordinary  attachment  plug,  then  tested  the 
exciter  field,  generator  field  and  all  field  wiring  for  open  cir¬ 
cuits,  but  found  nothing  out  of  order.  The  unit  was  brought 
slowly  up  to  speed  and  everything  seemed  normal  again,  full 
voltage  being  easily  obtained.  The  load  was  then  placed  on 
the  generator  and  carried  with  no  sign  of  distress.  Thinking 
that  all  trouble,  whatever  it  had  been,  was  over,  the  operator 
removed  the  voltmeter  plug  from  the  exciter  and  again  screwed 
in  the  lamp.  Immediately  the  voltage  dropped  to  zero.  The 
lamp  was,  of  course,  removed  at  once  and  the  voltage  came 
back  to  normal.  Examination  showed  the  lamp  to  be  short- 
circuited  in  the  base,  thus  short-circuiting  the  shunt  field  of  the 
exciter.  It  is  needless  to  say  that  in  that  particular  plant  pilot 
lamps  have  been  replaced  by  voltmeters. 

Boonton,  N.  J.  R.  N.  Dickinson. 


MOTOT  COUPLING. 

When  erecting  an  electric  motor  fitted  with  a  pulley,  it  is  only 
necessary  to  see  that  the  shaft  lies  fairly  level  and  in  line  with 
the  shaft  or  machine  to  which  it  is  to  be  connected;  then  when 
the  holding-down  bolts  have  been  tightened,  and  switches  and 
starters  connected,  the  machine  is  ready  for  work.  In  the 
case  of  a  dynamo  direct-connected  to  a  high-speed  engine,  or 
an  electric  motor  to  a  machine,  some  little  attention  and  care 
are  necessary  in  the  setting  up  and  locating  of  the  dynamo  or 
motor  if  a  quiet  and  ccol-running  job  is  desired.  For  connect- 


face,  recess  and  edge  being  roughed  up  to  within  1/32  in.  of  size 
and  the  finish  cut  taken  when  the  coupling  is  keyed  in  place. 
When  the  flywheel  boss  is  made  to  serve  as  a  coupling,  as  in 
Fig.  I,  owing  to  the  weight  and  diameter  of  the  flywheel,  the 
joint  face  for  the  coupling  is  often  left  unturned  after  the  fly¬ 
wheel  has  been  keyed  on.  Very  often  the  flywheel  is  keyed  on 
after  the  crankshaft  has  been  bedded  in  place  and  connected  up 
with  the  valve  gear  and  connecting  rods.  As  the  flywheel  is 
usually  made  a  nice  fit  for  the  shaft,  and  the  keying  carefully 
done,  it  should  not  be  much  out.  Care  should  be  taken  when 
fitting  the  key  to  see  that  it  bears  evenly  all  along  and  is  not 
bearing  harder  at  one  end  than  the  other. 

The  smaller  sizes  of  machines  are  usually  mounted  on  the 
same  base  as  the  engine,  the  patches  on  which  the  motor  feet 
rest  being  planed  or  milled  to  the  correct  height.  After  remov¬ 
ing  all  dirt  and  any  rags  from  the  base  and  feet  of  the  motor, 
also  the  coupling  face,  the  motor  should  be  placed  on  the  base 
and  the  couplings  brought  together.  The  first  point  to  notice 
is  whether  the  spigot  on  the  coupling  will  enter  the  recess  on 
the  flywheel.  If  the  shafts  are  exactly  the  same  height,  it  will 
enter  freely,  and  the  faces  be  brought  against  each  other.  The 
recess  is  usually  about  1/16  in.  clear  of  the  face  of  the  spigot. 
It  is  advisable  to  turn  the  keyways  to  the  top  with  both  shafts 
and  make  a  mark  that  can  be  noticed  on  the  edges  of  each 
coupling.  Having  the  couplings  brought  together  in  this  posi¬ 
tion  the  joint  faces  should  be  tried  with  a  very  thin  feeler  to 
ascertain  if  they  are  metal-to-metal.  If  this  is  found  correct, 
the  holes  in  the  two  couplings  may  be  set  as  truly  to  each 
other  as  possible,  and  after  two  or  three  temporary  bolts  have 
been  inserted  and  tightened  up,  one  of  the  holes  may  be  reamed 
out  to  fit  the  turned  bolts;  the  finished  bolt  being  fitted  into 
place  and  tightened,  then  one  of  the  temporary  bolts  removed 
and  the  process  repeated  till  all  the  turned  bolts  are  fitted. 
When  the  coupling  holes  are  drilled  through  jigs,  the  turned 
bolts  may  be  inserted  without  reaming  the  holes. 

Before  fitting  in  the  bolts  it  may  be  advisable  to  test  the 
coupling  face  on  the  flywheel  to  see  if  it  is  true  to  the  shaft. 
Keeping  the  marks  on  the  couplings  opposite  each  other,  both 
shafts  should  be  given  one-quarter  turn  and  the  couplings 
tested  with  the  feelers.  It  is  assumed  that  the  coupling  face  has 
been  trued  up  after  keying.  Should  the  faces  show  slightly 
open  at  the  marks,  the  dynamo  should  not  be  moved,  but  the 
degree  of  error  should  be  noted,  then  both  shafts  rotated  back 
one-half  turn,  the  marked  edge  now  being  at  the  opposite  side, 
and  the  feelers  again  tried.  Should  it  be  open  the  same  amount 
it  shows  that  the  flywheel  face  is  slightly  out  of  true  through 
the  keying.  The  marked  place  should  now  be  turned  to  the  bot¬ 
tom  and  the  surfaces  tried  in  thfs  position.  If  they  have  been 
close  all  round  when  the  mark  was  at  the  top,  and  slightly  open 


FIG.  I. — FLANGED  COUPLING  FOR  HIGH-SPEED  ENGINE  SET. 


FIG.  2. — SLEEVE-TYPE  OF  COUPLING. 


ing  a  dynamo  to  a  high-speed  engine  a  flanged  coupling  is  gen¬ 
erally  used.  (See  Fig.  1).  To  insure  that  the  coupling  face  will 
be  true  to  the  shaft,  the  completed  armature  with  the  coupling 
keyed  in  position  is  placed  on  the  lathe  centers  and  a  light  cut 
taken  over  the  face,  recess  and  outside  edge  of  the  coupling,  as 
the  coupling  is  thrown  out  of  true  by  the  wedging  action  of  the 
key,  the  extent  depending  somewhat  on  the  tightness  with  which 
the  coupling  has  been  fitted  to  the  shaft. 

It  is  the  practice  in  some  shops  when  turning  motor  couplings 
to  finish  only  the  bore  and  inside  face  and  boss;  the  outside 


at  each  side,  the  amount  they  will  be  open  at  the  bottom  will  be 
double  what  it  was  at  the  sides.  This  shows  that  the  outer  end 
of  the  dynamo  is  high  and  should  be  lowered  till  the  coupling 
shows  open  at  top  and  bottom  the  same  amount  as  the  sides. 
The  easiest  method  is  usually  to  reduce  the  strip  on  which  the 
cuter  feet  rest.  If  the  base  has  been  planed  at  one  setting,  this 
error  shows  that  the  dynamo  shaft  is  not  in  line  with  the  feet. 
There  may  not  be  very  much  error  in  the  machining  of  any  one 
piece,  but  enough  when  assembled  to  throw  the  shaft  out  of  line 
with  the  feet. 


A 


September  2,  1909. 


ELECTRICAL  WORLD. 


549 


The  amount  of  error  at  the  couplings  may  not  be  very  great, 
and,  to  try  if  the  machine  will  run  without  any  fitting  being 
done,  temporary  bolts  may  be  placed  in  the  coupling  holes  and 
tightened  up.  Previous  to  this  the  crankshaft  should  be  tried 
to  ascertain  if  it  turns  freely,  and  if  it  does  not  involve  too 
much  work,  the  connecting  and  eccentric  rods  may  be  discon¬ 
nected.  This  will  give  a  better  chance  to  find  if  the  coupled 
shafts  will  turn  easily.  Should  they  not  be  tight  or  bind  at 
any  part,  the  holes  for  the  holding-down  bolts  and  steady  pins 
can  be  marked  and  bored.  If  the  dynamo  requires  to  be  shifted, 
light  chisel  marks  should  be  made  on  the  feet  Vnd  base  in  order 
that  it  may  be  placed  exactly  in  its  former  position.  Should 
the  shaft  bind  at  any  place,  the  bolts  should  be  loosened  and  the 
error  located  as  described.  The  dynamo  being  set  as  accurately  as 
possible  for  height,  and  being  in  line,  it  may  be  necessary  to  file 
the  high  place  on  the  flywheel  face  to  allow  the  couplings  to 
come  metal-to-metal  without  springing.  When  this  is  done  the 


shaft  as  shown,  the  keyway  in  each  shaft  forming  a  very  suit¬ 
able  place  for  holding  it.  The  angle  pointer  should  be  made 
fairly  heavy  so  that  it  will  not  deflect  in  different  positions,  the 
method  being  to  move  the  motor  or  machine  till  an  equal  meas¬ 
urement  is  obtained  at  top,  bottom  and  sides.  Care  should  be 
taken  during  the  operation  to  see  that  both  shafts  are  bearing 
fairly  against  a  journal,  as  any  end  movement  of  the  shafts  will 
disturb  the  accuracy  of  the  setting.  The  setting  does  not  de¬ 
termine  whether  the  shafts  are  concentric  or  not ;  this,  however, 
may  be  easily  done  by  placing  a  small  rule  or  parallel  slip  on 
one  of  the  shafts  and  moving  the  other  shaft  till  the  two  ends 
are  fair  with  each  other,  trying  the  rule  at  top,  bottom  and  sides. 

A  point  that  should  be  noted  when  setting  up  a  motor,  espe¬ 
cially  a  fast-running  machine,  is  to  make  sure  that  the  shaft 
is  exactly  level,  as  some  cases  of  heating  of  journals  which  at 
first  may  seem  mysterious  may  be  caused  by  the  motor  being 
placed  on  a  floor  surface  supposed  to  be  level  enough  and  yet 


FIGS.  3  AND  4. — METHODS  OF  SETTING  UP  SHAFTS. 


FIG.  5. — FLEXIBLE  COUPLING. 


shafts  will  usually  turn  freely,  though  it  is  not  very  often  that 
the  flywheel  is  enough  out  to  require  filing;  also,  before  filing 
the  key  should  be  withdrawn  and  examined,  and  if  found  to  be 
bearing  hard  at  any  point  and  so  throw  the  flywheel  out  of 
true,  a  new  key  should  be  fitted. 

When  the  sleeve  type  of  coupling  (Fig.  2)  is  used  to  connect 
a  motor  to  a  machine  it  is  essential  that  the  shafts  be  set  very 
accurately  in  line  with  each  other,  as  owing  to  the  couplings 
being  halved,  it  is  easy  to  place  the  two  parts  in  position  and 
screw  up  the  bolts  only  to  find  that  the  shafts  bind  and  do  not 
turn  freely.  As  there  is  not  usually  much  space  on  the  shafts 
beyond  what  is  required  for  the  coupling,  feathers  are  used  in 
place  of  keys.  If  the  motor  is  not  very  large  the  coupling  may 
be  placed  on  the  shaft,  the  bolts  tightened  up  and  the  motor 
moved  about  till  a  position  is  found  in  which  the  shafts  turn 
freely,  then  the  motor  may  be  fixed  in  place.  This  method,  how¬ 
ever,  is  somewhat  impracticable  for  the  larger  sizes.  Fig.  3 
shows  one  method  of  setting  up.  A  piece  of  wood  or  iron  A 
is  clamped  to  one  of  the  shafts,  as  shown,  a  piece  of  packing  B 
being  placed  underneath  to  keep  the  rod  A  a  slight  distance 
away  from  the  other  shaft.  Two  small  pointed  screws  C  are 
fitted  as  shown,  the  distance  apart  being  kept  as  great  as  pos¬ 
sible  to  minimize  any  inaccuracy  in  the  setting.  A  feeler  or 
a  small  slip  of  metal  or  hardwood  may  be  used  to  try  the  dis¬ 
tance  between  the  shaft  and  the  screws.  Care  should  be 
taken  to  have  the  screw  points  in  line  with  the  shaft  on 
which  the  carrier  A  is  fixed.  By  measuring  the  distance 
between  the  shaft  and  the  points  of  the  screws,  then  ro¬ 
tating  the  shaft  carrying  the  pointer  one-quarter  turn,  then 
again  measuring,  it  is  easily  seen  in  which  direction  the 
motor  requires  to  be  moved ;  this  operation  being  repeated 
till  the  measurements  at  each  part,  top,  bottom  and  sides  are 
equal.  If  any  doubt  is  entertained  as  to  the  straightness  of  the 
shaft  to  which  the  motor  is  being  set,  after  the  motor  has  been 
set  exactly  as  described,  the  machine  shaft  should  be  rotated 
one-half  turn  and  the  measuring  process  repeated.  Should  a 
slight  error  be  detected,  the  motor  should  be  moved  until  the 
error  is  halved  between  the  two  settings.  This  method  of  setting 
is  usually  accurate  enough  for  most  machines,  but  should  greater 
accuracy  be  desired  the  method  shown  in  Fig.  4  may  be  used. 

As  will  be  seen  from  the  sketch,  two  angle  pointers  D  are 
formed  as  shown,  a  piece  of  light  iron,  square  or  flat  of  suit¬ 
able  size  being  very  handy,  and  clamped  at  the  end  of  each 


when  the  machine  shaft  is  tested  by  a  level  it  may  be  found  to 
be  quite  a  distance  out  In  this  connection  an  instance  may  be 
cited  of  a  machine  running  over  2000  r.p.m.  and  which  was 
always  heating  at  one  of  the  journals.  After  bedding  down  the 
brushes  until  they  could  not  be  made  any  better  and  the  heat¬ 
ing  being  as  bad  as  ever,  it  was  discovered  that  the  machine  was 
out  of  level,  and  when  this  was  corrected  there  was  no  further 
trouble.  The  flexible  coupling  shown  in  Fig.  5  is  very  effective 
and  gives  a  smooth  drive,  though  the  machines  are  not  exactly 
in  line,  it  also  allows  some  end  play.  Should  the  leather  at  any 
time  give  way  it  can  be  easily  and  cheaply  replaced.  Two  or 
more  thicknesses  of  leather  may  be  used  for  any  desired  size 
and  load. 

Pittsburgh,  Pa.  W.  Burns. 


AN  UNUSUAL  CASE  OF  SWITCHBOARD  TROUBLE. 

The  introduction  of  increasingly  high  transmission  pressures 
on  polyphase  systems  has  involved  a  very  great  increase  in  the 
care  which  is  necessary  in  the  construction  of  the  switching 
apparatus.  As  one  of  the  chief  points  at  which  a  breakdown 
would  be  most  detrimental  to  the  supply  is  at  the  main  switch¬ 
board  of  the  power  house,  an  entire  revolution  in  design  has 
been  accomplished  within  recent  years  resulting  in  the  develop¬ 
ment  of  the  cellular  type  of  board.  This  compartmental  ar¬ 
rangement  in  one  of  its  various  forms  has  now  become  standard 
practice  in  alternating-current  systems  dealing  with  pressures 
in  excess  of  3000  volts.  In  the  details  of  design,  extreme  care 
has  to  be  exercised  to  avoid  insulation  troubles,  and  the  prac¬ 
tice  of  mounting  the  connecting  leads  upon  porcelain  insulators, 
these  being  fixed  into  the  concrete  or  brick  construction  of  the 
ceils,  is  now  almost  universal.  In  some  instances  the  insulators 
alone  can  be  relied  upon,  the  conductors  being  of  bare  copper, 
while  in  other  cases  increased  safety  is  sought  by  encasing  the 
conductors  themselves  in  insulation.  A  breakdown  which  oc¬ 
curred  on  the  main  switchboard  of  a  three-phase  supply  oper¬ 
ating  at  6000  volts  between  phases  illustrates,  however,  that- 
considerable  care  should  be  exercised  as  to  the  type  of  cover¬ 
ing  adopted  for  such  cables,  even  when  mounted  on  insulating 
supports.  In  this  case  each  piece  of  high-tension  apparatus 
was  enclosed  in  a  brick  or  concrete  cell,  and  the  high-tension 
cables  were  run  over  insulators.  In  addition,  they  were  India 
rubber  covered  and  had  an  outer  covering  of  asbestos  braid. 
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which  was  added  in  order  to  improve  the  hreproof  qualities 
of  the  board.  Unfortunately,  however,  the  switchboard  was 
located  in  a  somewhat  damp  position,  the  atmosphere  of  the 
switchroom  being  at  times  rather  humid.  Owing  to  the  hygro¬ 
scopic  properties  of  the  asbestos  braid,  moisture  was  absorbed, 
and  a  static  discharge  was  set  up  in  the  form  of  a  succession 
of  sparks  between  the  cable  and  the  concrete  cell.  This  had  the 
effect  of  breaking  down  the  insulation  of  the  cable,  the  sparks 
puncturing  the  rubber  sheath,  and  an  almost  immediate  “dead 
earth”  on  one  of  the  phases  was  the  result.  In  order  to  pre¬ 
serve  continuity  of  the  main  supply  it  was  necessary  to  switch 
that  cable  out  of  action  until  a  convenient  time  for  repair  was 
found,  and  in  the  interval  the  section  of  the  supply  served  by 
that  feeder  had  to  lie  dead,  no  possible  means  of  restoring 
supply  being  immediately  available.  In  order  to  prevent  a 
recurrence  of  the  trouble,  however,  lengths  of  lead  strip  were 
taped  by  hand  over  the  asbestos  of  the  repaired  cable  and  the 
insulated  connecting  wires  of  the  other  phases  and  feeders, 
these  strips  being  grounded.  It  will  be  seen  that  by  this  means 
the  porcelain  insulators  were  practically  put  out  of  action,  full 
reliance  being  placed  upon  the  rubber  insulation  of  the  cables. 
So  far  as  trouble  arising  from  the  above  cause  was  concerned, 
however,  no  further  difficulty  was  occasioned  and  under  nor¬ 
mal  circumstances  this  arrangement  worked  quite  well.  Fur¬ 
ther  events,  however,  proved  that  this  device  was  not  entirely 
satisfactory,  inasmuch  as,  when  another  fault  on  the  switch¬ 
board  developed  and  set  up  heating,  the  lead  melted  and  ran, 
setting  up  further  earths  and  splashing  the  apparatus.  The 
final  repair,  which  ultimately  removed  all  further  trouble,  was 
effected  by  removing  the  rubber  insulated,  asbestos  braided  and 
lead-sheathed  conductors  from  all  parts  of  the  board,  and  put¬ 
ting  in  their  place  either  round  copper  bars  or  else  copper  strips 
according  to  location,  the  conductors  being  protected  with  high- 
tension  tape  and  thoroughly  varnished. 

Newcastle-on-Tyne,  England.  Samuel  J.  Adams. 


SETTING  DIRECT-CONNECTED  ENGINE  SETS. 

The  setting  of  a  direct-connected  set  upon  its  foundation  re¬ 
quires  some  care  if  the  unit  is  to  work  properly.  It  is  an  easy 
matter  for  the  erecting  man  to  go  wrong  in  setting  one  of  these 


FIG.  I. — ELEVATION  AND  PLAN  OF  BEARING  FOUNDATION. 


units.  The  subbase  of  the  engine  is  fitted  at  the  factory,  as 
well  as  the  U-shaped  arm  which  carries  the  outer  bearing  for 
the  engine  and  armature  shaft.  The  arms  are  usually  planed, 
bolted  and  doweled.  These  joints  are  supposed  to  bring  the 
arm  back  in  line  when  placed  upon  the  foundation,  and  some  of 


the  engine  builders  instruct  erecters  to  bolt  down  the  engine 
subbase  level  and  then  to  bolt  the  arm.  However,  such  in¬ 
structions  do  not  always  result  in  the  proper  setting  of  the  en¬ 
gine.  In  erecting  one  of  these  sets  in  a  power  plant  recently 
the  arm  was  out  of  true  and  had  the  appearance  as  shown  at  A 
in  Fig.  I.  The  shaft  was  some  distance  out  of  center,  although 
the  main  joints,  which  are  planed  and  doweled,  were  in  place. 


FIG.  2. — MAIN  BEARING  CLAMPED  ON  SHAFT. 

By  means  of  a  pinch  bar,  as  shown  at  M  in  Fig.  i,  the  arm 
was  sprung  in  place.  A  strip  was  placed  under  the  bar  until  the 
arm  was  clamped,  and  finally  some  iron  wedges  placed  under 
the  subbase,  as  shown  at  U  and  N.  These  were  keyed  up  and 
the  bolts  fastened.  The  bearing  was  then  calipered  to  see  if  it 
was  right.  The  wedges  should  be  placed  as  shown,  on  each 
side  of  the  bolt,  as  placing  them  on  one  side  only  would  spring 
the  base.  Another  defect  found  in  such  engines  is  the  absence 
of  dowel  pins  in  the  bearings,  such  as  shown  at  C,  D,  E  and  F, 
Fig.  I.  Usually  bolts  are  employed,  as  shown  at  7, /,  Fig.  i,  and 
these  give  only  a  loose  fit,  so  that  the  bearing  may  be  swung  in 
almost  any  position.  No  marks  are  placed  upon  the  bearing 
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FIG.  3. — TEMPLATE  SHAFT. 


pedestal  or  the  bearing.  If  these  were  stamped,  as  indicated  in 
the  engraving,  much  trouble  would  be  spared.  When  the  engine 
under  discussion  was  being  lined  up  the  writer  had  some  dowel 
pins  set  in  place  so  that  the  pedestal  and  bearing  would  remain 
in  proper  place.  Afterward  cement  grouting  was  used  and 
allowed  to  stand  a  few  hours  before  the  generator  was 
mounted.  Builders  send  out  a  template  for  shaft,  shown  in  Fig. 
3.  The  short  end  is,  of  course,  on  the  engine  and  the  end  X 
is  made  hollow  and  fastened  by  means  of  a  flange  which  is 
bolted  to  a  flange  on  the  short  shaft.  The  face  G  should  be 
carefully  cleaned  and  all  bolts  should  be  drawn  up  equally,  as 
the  shaft  may  be  thrown  out  of  true  by  tightening  one  bolt 
more  than  another.  When  calipering,  a  mark  should  be  placed 


FIG.  4. — TWO-PIECE  SHAFT  BOLTED  TO  WHEEL. 

as  at  A,  Fig.  i,  and  four  marks  placed  on  the  bearing.  The 
shaft  should  be  moved  and  calipered  at  these  marks.  In  this 
way  errors  are  avoided.  Two-piece  shafts  oftentimes  are  out 
of  true  when  bolted  into  the  wheel,  and  sometimes  have  to  be 
papered  in  the  flange,  as  shown  at  0  in  Fig.  4.  When  there  is 
any  variation  it  requires  a  great  deal  of  work  to  eliminate  it. 
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Fig.  2  shows  a  method  used  by  the  writer  on  small  engines. 
The  main  bearing  is  clamped  on  the  shaft  and  the  outer  bearing 
is  set  in  place.  Some  erecting  men  attempt  to  place  the  rotor  on 
the  shaft  or  fasten  the  extended  shaft  to  the  short  engine  shaft, 
and  then  set  up  the  base.  It  is  necessary  to  remove  the  piston 
and  crosshead  and  run  a  line  through  the  cylinder  to  make  a 
good  job  this  way.  Where  the  manufacturers  have  provided  a 
template  shaft  for  lining  the  engine,  the  method  noted  is  not  to 
be  followed. 

Lynchburg,  Va.  C.  R.  McGahey. 


PROVING  A  METER  CORRECT. 

The  amount  of  care  and  attention  given  to  a  new  customer 
often  makes  him  a  permanent  one  or  prejudices  him  so 
strongly  against  electric  lighting  that  he  orders  the  service  dis¬ 
continued  and  uses  gas.  Two  almost  parallel  cases  which  re¬ 
cently  came  to  the  attention  of  the  writer  illustrates  very 
forcibly  the  value  of  taking  care  of  a  new  customer,  particu¬ 
larly  one  who  has  never  used  electricity  before.  In  two  Ohio 
towns  two  hotels,  one  in  each  place,  were  wired  in  a  very 
similar  manner.  The  hotel  lobby  and  dining-room  were  fitted 
with  eight  tungsten  lamps  and  the  other  rooms  were  fitted  with 
ordinary  i6-cp  lamps.  The  lamps  on  the  clerk’s  desk  in  the 
corridors  and  in  the  closets  were  connected  to  all  night  cir¬ 
cuits.  The  guest-rooms,  kitchen,  parlors,  etc.,  were  wired  in 
appropriate  groups  and  the  several  circuits  were  brought  to¬ 
gether  at  a  convenient  point  in  the  hall  on  the  second  floor 
where  the  meter  was  located  with  the  controlling  switches. 

One  of  the  hotels  was  given  electrical  energy  with  the 
promise  by  the  local  central-station  manager,  who  was  a  friend 
of  the  hotel  proprietor,  that  he  would  make  the  cost  all  right 
and  with  this  assurance  the  hotel  manager  ceased  using  natural 
gas  and  began  using  electricity.  Matters  ran  along  in  this 
manner  for  about  two  months,  the  hotel  man  taking  great  pride 
in  the  fine  illumination  and  burning  the  tungsten  lamps  as  long 
as  there  was  a  guest  in  the  lobby.  One  day  a  collector  dropped 
in  with  a  bill  for  380  kw-hours  at  10  cents  per  kw-hour,  and 
the  hotel  proprietor,  whose  expenditure  was  thus  $19  per 
month  for  lighting  his  19-room  hostelry,  was  simply  astounded. 
He  immediately,  with  pencil  and  paper,  estimated  the  number 
of  hours  each  lamp  was  kept  burning,  reduced  the  result  to 
lamp-hours  and  then  multiplied  by  0.33  watt  for  each  lamp-hour 
and  at  once  discovered  that  the  meter  reading  was  about  twice 
what  the  energy  consumption  could  possibly  have  been.  The 
hotel  man  was  instructed  in  the  reading  of  the  meter,  which 
he  read  every  morning  and  entered  the  result  upon  a  slip  of 
paper  posted  on  the  wall  adjacent  to  the  instrument.  Then  the 
hotel  man  began  to  discover  things  he  did  not  understand. 
One  morning  in  June,  when  electricity  bills  should  be  the 
smallest  of  the  year,  the  meter  showed  that  three  kw-hours 
had  been  accounted  for  by  that  instrument.  The  next  morning 
five  kw-hours  were  shown  to  have  been  used,  and  so  on,  the 
amount  fluctuating  day  by  day.  The  hotel  man  was  unable  to 
see  why  the  daily  consumption  was  not  uniform,  neither  could 
he  make  the  amount  of  energy  come  anywhere  near  checking 
with  his  summation  of  the  estimated  lamp-hours.  Natural  gas 
cost  him  30  cents  per  1000  cu.  ft.,  so  he  put  in  a  gas  engine,  a 
7S-light  generator  and  the  necessary  switchboard,  and  he  pro¬ 
fesses  to  be  very  well  satisfied  with  the  change  and  says  that 
energy  costs  him  less  than  one-half  what  he  paid  the  lodal 
company. 

The  other  hotel  man  was  very  much  afraid  that  the  bill  for 
electricity  would  be  more  than  he  could  afford,  and  he  did  not 
rely  upon  any  promise  by  the  local  manager,  or  anyone  else. 
Instead,  the  new  customer  was  fully  informed  that  the  cost 
of  electricity  would  be  10  cents  per  kw-hour  with  10  per  cent 
discount  for  prompt  payment.  As  soon  as  the  electricity  had 
been  turned  on,  the  proprietor  was  on  hand  with  his  pencil 
and  pad,  took  the  meter  reading  and  began  to  figure  the  lamp- 
hours  he  was  paying  for.  Like  the  first  hotel  man,  he  could 
not  make  his  figures  agree  with  those  taken  from  the  meter. 
A  complaint  was  promptly  made  to  the  local  manager,  and  the 


course  taken  by  the  manager  was  one  which  should  be  followed 
by  other  managers  in  similar  cases,  and  in  cases  where  it  is 
possible  that  similar  conditions  might  develop.  The  latter  sat 
down  with  the  hotel  man  and  went  over  the  estimates  of  the 
lamp-hours.  After  a  careful  consideration  of  the  estimates, 
and  the  daily  reading  of  the  watt-hour  meter,  he  told  the  hotel 
man  that  there  could  not  be  any  doubt  but  what  the  amount  of 
electricity  registered  had  actually  been  supplied  to  the  hotel 
lamps,  therefore  there  could  be  only  one  cause  for  the  heavy 
consumption  of  energy  and  that  was  that  the  number  of  lamp- 
hours  was  greater  than  estimated.  Of  course  the  hotel  man 
protested  that  his  estimate  was  just,  and  the  manager  saw  that 
there  were  good  grounds  for  the  position  taken  by  the  pro¬ 
prietor,  as  every  lamp  in  the  hotel  was  noted  in  the  estimate, 
and  a  certain  number  of  hours’  service  had  been  assigned  to 
each  lamp.  It  was  explained  that  the  excessive  energy  con¬ 
sumption  was  due  to  the  lamps  being  burned  longer  than  was 
estimated.  To  prove  it  a  recording  wattmeter  was  temporarily 
set  up  in  the  hotel,  at  the  meter,  and  a  permanent  record  of 
power  furnished  during  each  hour  of  the  night  was  secured. 
The  next  night,  the  lamps  were  permitted  to  run  in  the  regular 
way,  and  no  attention  was  given  to  the  amount  of  electricity 
used,  as  the  house  happened  to  be  full,  with  every  room  occu¬ 
pied.  But  upon  the  following  morning,  the  regular  meter 
showed  that  five  kw-hours  were  used  during  the  night  and  the 
proprietor  and  the  manager  proceeded  to  analyze  the  record 
of  the  recording  wattmeter.  The  manager  quickly  marked 
upon  the  record  the  time  during  which  the  lobby  and  dining¬ 
room  lamps  were  lighted  and  he  drew  upon  the  disk  an  ap¬ 
proximate  record  in  pencil  of  what  the  record  would  have 
been  had  there  been  no  tungstens  in  circuit.  Then  he  marked 
upon  each  hour-space  on  the  record  the  number  of  incandes¬ 
cent  lamps  which  were  burning  at  that  time,  and  this  was  easily 
accomplished  by  dividing  the  watts  recorded  by  the  number  of 
w’atts  which  the  preliminary  test  had  shown  was  required  by 
each  lamp.  The  record  now  bore  a  curve  consisting  of  various 
steps  both  up  and  down,  and  the  uniform  portions  of  the  curve 
between  the  points  of  variation  were  marked  by  the  manager 
with  the  number  of  lamps  which  must  have  been  burning  dur¬ 
ing  the  several  periods.  The  summation  of  energy  consumed, 
as  indicated  by  the  recording  instrument,  agreed  very  closely 
with  the  five  kw-hours  called  for  by  the  watt-hour  meter.  This 
proved  to  the  hotel  proprietor  that  the  meter  was  correct,  and 
the  proprietor  and  the  manager  went  over  the  watt-record  to¬ 
gether  and  the  manager  marked  under  his  figures,  in  each 
uniform  portion  of  the  curve,  other  figures  showing  what 
lamps  the  proprietor  knew  should  have  been  legally  burning 
during  those  hours.  Then  there  was  found  to  be  a  considerable 
discrepancy  between  the  estimated  and  the  actual  figures  at 
certain  hours.  From  9  p.  m.  to  12  p.  m.  the  two  sets  of  figures 
agreed  very  closely,  but  there  was  a  wide  discrepancy  between 
the  time  when  energy  was  turned  on  at  dusk  in  the  evening  and 
again  between  12  o’clock,  midnight,  and  the  hour  when  elec¬ 
tricity  was  turned  off  in  the  morning.  The  figures  varied  from 
6  to  10  lamps  during  the  periods  mentioned.  It  was  evident 
that  some  guests  were  burning  lamps  all  night,  and  inspection 
proved  this  to  be  the  case.  Not  only  were  a  number  of  lamps 
burned  all  night  in  the  guest-rooms,  but  the  lamps  were  left 
turned  on  when  the  circuit  went  off  at  daylight,  and  not  being 
burning  at  the  time  the  chambermaid  cleaned  the  rooms,  the 
lamps  were  lighted  again  when  circuit  was  turned  on  at  early 
dusk.  A  little  more  attention  is  given  these  matters  now. 
There  is  a  notice  posted  in  each  room  that  lamps  burning  after 
midnight  will  be  charged  extra,  and  the  chambermaids  see  that 
the  switch  of  each  lamp  in  guest  chambers  is  in  the  “out”  posi¬ 
tion  when  they  visit  the  rooms  in  the  morning.  And  the  num¬ 
ber  of  all-night  lamps  has  been  cut  down  to  the  limit,  also  the 
hours  during  which  it  is  necessary  to  burn  lamps  in  the 
kitchen  and  other  workrooms.  The  result  is  less  energy  con¬ 
sumption  for  the  electric-light  company,  but  it  has  secured  a 
satisfied  customer. 

Wiu-ouGHBY,  Ohio.  James  F.  Hobart. 
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QUESTIONS  AND  ANSWERS 


Should  bare  wire  be  used  for  inside  wiring  on  high-tension  trans¬ 
mission  work?  J.  B. 

Yes.  Almost  every  high-tension  plant  is  thus  wired. 

Are  there  power-factor  meters  for  frequencies  of  las  cycles? 

E.  A. 

This  frequency  is  obsolete  for  motor  circuits,  so  that  it  is 
doubtful  if  it  is  possible  to  obtain  a  power-factor  meter  for 
such  circuits. 

How  strong  should  the  solution  be  in  the  ordinary  wet  battery? 

L.  M. 

The  directions  vary  with  different  cells,  but  5  oz.  of  sal-am¬ 
moniac  to  I  qt.  of  water  is  an  average  solution.  If  the  solution 
is  too  strong  crystals  will  be  deposited  on  the  zinc.  These  have 
a  tendency  to  increase  the  internal  resistance  of  the  cell  and 
also  to  lower  the  e.m.f. 

How  can  I  ascertain  the  power  factor  of  a  circuit  with  ordinary 
instruments?  C.  H. 

Connect  a  voltmeter,  ammeter  and  wattmeter  to  the  circuit  in 
the  usual  manner  and  take  reading  of  all  three  simultaneously. 
Divide  the  wattmeter  reading  by  the  product  of  the  voltmeter 
and  ammeter  readings ;  the  result  will  be  the  power  factor  of  the 
circuit. 

How  is  the  size  of  wire  for  the  outside  feeders  of  a  three-wire  sys¬ 
tem  calculated?  S.  C.  £. 

The  outer  wires  are  calculated  exactly  as  though  the  circuit 
were  a  two-wire  one  of  the  voltage  used  between  the  outer 
wires.  Thus,  if  the  voltage  from  the  neutral  to  each  outer  wire 
is  no,  the  total  voltage  is  220  and  the  outer  wires  should  be  de¬ 
termined  as  if  they  were  intended  for  a  220-volt,  two-wire 
circuit. 

Why  does  the  steam  pressure  in  water-tube  boilers  fluctuate  more  than 
in  horizontal  tubular  boilers?  M.  T. 

The  water-tube  boiler  is  more  sensitive  to  the  influence  of  the 
fire  because  a  much  larger  portion  of  the  total  body  of  the 
water  is  in  direct  contact  with  the  heating  surface.  Therefore 
any  fluctuation  in  the  firing  shows  on  the  steam  gage  very  soon. 
Widely  fluctuating  demands  for  steam  also  affect  the  steam  pres 
sure  because  the  steam  space  is  comparatively  small. 

Is  it  possible,  in  emergencies,  to  quicken  the  steaming  power  of 
boilers  fitted  with  stokers  so  as  to  keep  up  the  steam  pressure  under 
heavy  load?  L.  M.  P. 

Almost  all  stokers  can  be  forced.  In  certain  types  of  stokers 
using  bituminous  coal  it  is  possible  to  throw  green  coal  on  the 
front  of  the  firing  plate  and  drive  off  the  gases,  which  burn  as 
they  pass  over  the  hotter  portions  of  the  fire.  This  expedient 
is  used  in  a  number  of  stations  requiring  steam  hurriedly  to 
keep  up  the  boiler  pressure  under  peak-load  conditions. 

Is  it  possible  to  increase  the  output  of  an  enclosed  motor  by  means 
of  ventilation?  *  B.  T.  L.  • 

The  output  of  a  motor  of  proper  design  is  limited  solely  by 
the  temperature  elevation  of  its  parts,  and  the  extent  to  which 
the  temperature  can  be  kept  down  depends  entirely  upon  the 
facility  with  which  the  heat  can  be  dissipated  as  it  is  evolved. 
All  the  losses  appear  in  the  form  of  heat.  If,  therefore,  means 
are  provided  for  getting  rid  of  the  heat,  the  output  can  be  very 
greatly  increased.  Indeed,  with  a  forced  blast  of  cold  air  the 
output  of  entirely  enclosed  motors  can  be  made  much  greater 
than  the  output  of  open  motors. 

Is  there  a  frequency  meter  on  the  market  whose  operation  is  inde¬ 
pendent  of  the  wave-form  of  the  current?  H.  W.  F. 

Yes.  There  is  an  instrument  having  a  scale  for  frequencies, 
say,  from  80  to  115,  and  tuned  to  the  intervals  of  these  num¬ 
bers  would  be  36  steel  springs.  A  broad  arm,  on  the  axis  of 
which  is  an  alternating-current  magnet  system,  is  turned  around 
the  scale  by  means  of  a  button.  When  it  comes  opposite  to  the 
steel  spring  tuned  to  the  frequency  of  the  current  under  in¬ 
vestigation,  the  spring  vibrates,  emitting  a  tone  which  is  readily 


detected.  The  frequency  is  read  directly  from  the  scale.  Modi¬ 
fications  of  such  an  instrument  are  also  made. 

Are  incandescent  lamps  preferable  to  voltmeters  in  phasing  genera¬ 
tors?  M.  K. 

Incandescent  lamps  lack  sensitiveness.  As  a  rule,  a  lamp  will 
not  glow  until  a  voltage  more  than  50  per  cent  of  normal  is  ap¬ 
plied,  so  that  a  large  phase  difference  is  required  to  give  any 
indication  of  difference  in  light  of  the  lamp.  If  one  of  the 
primaries  of  the  synchronizing  transformer  is  reversed  so  that 
in  a  condition  of  synchronism  the  lamp  is  burning  brilliantly,  a 
small  voltage  change  produces  a  large  change  in  the  light.  The 
disadvantage  of  both  arrangements  is  that  when  the  two 
machines  are  nearly  in  phase  a  comparatively  large  phase  dis¬ 
placement  is  necessary  to  cause  an  appreciable  change  in  the 
cross-e.m.f.  A  synchroscope  is  preferable  to  either  lamp  or 
voltmeter. 

Is  there  much  danger  from  explosion  with  oil-cooled  transformers? 

G.  D. 

There  is  no  danger  to  be  expected  from  the  oil  used  in  the 
transformer.  The  danger,  if  any  exists,  has  been  attributed  to 
the  explosive  mixture  formed  by  the  vapor  of  the  solvent  of  the 
insulating  varnish  and  air.  Many  insulating  varnishes  consist 
of  linseed  oil  or  other  substances  dissolved  in  naphtha.  If, 
after  impregnation,  the  transformers  are  not  subjected  to  a 
prolonged  dying  process  to  drive  off  all  the  solvent,  this  will 
accumulate  in  the  transformer  tank,  and  can  be  exploded  by 
means  of  a  lighted  taper  if  the  transformer  is  not  ventilated 
after  taking  the  cover  off  the  opening.  If  baking  varnishes  are 
used,  the  danger  of  benzine  or  naphtha  forming  an  explosive 
mixture  is  very  remote;  because  with  such  varnishes  the  vola¬ 
tile  matter  is  driven  off  during  the  drying  process  and  the  only 
change  in  the  varnish  is  that  resulting  from  oxidation.  With 
air-drying  varnishes  the  danger  might  be  present. 

What  system  of  distribution  is  best  for  an  alternating-current  subur¬ 
ban  service  having  a  mixed  load?  A.  B. 

Distribution  for  commercial  and  industrial  loads  is  usually  at 
a  potential  of  2200  volts.  The  four-wire,  three-phase  system 
seems  to  have  many  advantages  for  suburban  work.  In  this 
system  the  generator  or  transformers  are  Y-connected,  the  neu¬ 
tral  being  brought  out  and  connected  to  a  grounded  fourth 
wire  or  busbar.  Single-phase  mains  are  used  for  lamp  circuits 
and  three-wire  or  four-wire,  three-phase  mains  for  motor  cir¬ 
cuits.  Large  motors  are  supplied  from  three  standard  trans¬ 
formers  with  primaries  connected  in  star  and  secondaries  in 
delta.  Small  three-phase  motor  installations  may  be  supplied 
from  two-phase  wires  and  neutral  by  two  standard  transformers 
in  open  delta.  The  four-wire  system  makes  it  possible  to  dis¬ 
tribute  over  a  much  larger  area  than  can  be  reached  economi¬ 
cally  by  either  the  two-phase  system  or  the  three-wire,  three- 
phase  system,  and  this  advantage  is  secured  without  departing 
from  the  use  of  standard  apparatus. 

What  is  the  function  of  the  oil  used  in  large  transformers  and  what 
are  its  properties?  S.  G.  S. 

The  oil  used  in  transformers  performs  two  functions :  It 
serves  to  insulate  the  various  coils  from  each  other  and  from 
the  core,  and  it  conducts  the  heat  from  the  coils  and  core  to 
some  cooler  surfaces  where  it  is  either  dissipated  in  the  sur¬ 
rounding  air  or  transferred  to  some  cooling  medium.  It  is 
evident  that  the  oil  should  be  free  from  any  conducting  mate¬ 
rial;  it  should  be  sufficiently  thin  to  circulate  rapidly  when  sub¬ 
jected  to  differences  of  temperature  at  different  places,  and  it 
should  not  be  ignitable  until  its  temperature  is  raised  to  a  very 
high  value.  Numerous  kinds  of  oil  have  been  tried  in  trans¬ 
formers,  but  at  the  present  time  mineral  oil  is  used  almost  ex¬ 
clusively.  This  oil  is  obtained  by  fractional  distillation  of 
petroleum  unmixed  with  any  other  substances  and  without  sub¬ 
sequent  chemical  treatment.  A  good  grade  of  oil  should  show 
very  little  evaporation  at  100  deg.  C.,  and  it  should  not  give  off 
gases  at  such  a  rate  as  to  produce  an  explosive  mixture  with  the 
surrounding  air  at  a  temperature  below  180  deg.  C.  It  should  be 
neutral,  and  not  have  an  acid  or  alkali  reaction,  nor  should  it 
contain  water  or  sulphur  compounds.  Moisture  reduces  the  di¬ 
electric  strength  of  the  oil  very  much. 
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Tungsten  Sucet  Lamps  for  Maywood. 

The  village  of  Maywood,  Ill.,  a  suburb  of  Chicago,  has  re¬ 
newed  its  street-lighting  contract  with  the  North  Shore  Electric 
Company  for  a  period  of  five  years.  Replacing  the  20-cp  carbon 
lamps  which  have  been  used,  the  central-station  company  is  now 
installing  32-cp  series  tungsten  lamps.  Tungsten  street  lamps 
will  also  be  used  by  the  North  Shore  company  in  lighting  the 
streets  of  Franklin  Park  and  River  Grove. 


Cost  of  Power  Production  in  a  Representative 
Central  Station. 

h'igures  have  just  come  to  hand  covering  the  cost  of  power 
production  in  a  central  station  of  4950-kw  rating  for  the  past 
year  and  showing  a  reduction  of  17  per  cent  per  kw-hour  com¬ 
pared  with  the  preceding  12  months.  The  plant  is  a  representa¬ 
tive  steam  generating  station,  with  compound  condensing  en¬ 
gines  installed  in  four  units.  The  service  consists  of  alter¬ 
nating  supply  at  2300  volts  and  direct-current  power  facilities 
at  500  volts.  About  44  per  cent  of  the  company’s  output  is 
devoted  to  motor  operation,  a  gain  of  nearly  4  per  cent  in  this 
class  of  business  compared  with  the  previous  year.  The  boiler 
equipment  of  the  station  consists  of  eight  Babcock  &  Wilcox 
water-tube  outfits  rated  at  400  hp  each,  hand-fired,  with  natural 
draft.  The  engine  units  are  McIntosh  &  Seymour  General 
Electric  machines,  two  being  of  6oo-kw,  one  of  1500-kw,  and  the 
fourth  of  2000-kw  rating,  generator  ends. 

During  the  year  the  company  generated  6,484,140  kw-hours 
and  sold  5,706,241  units.  The  power  sales  came  to  2,514,122 
kw-hours.  The  fuel  consumption  was  9377  tons  of  bituminous 
coal,  with  an  average  cost  of  $3.72  per  ton,  making  the  fuel 
expense  per  unit  generated  0.54  cent.  Singularly  enough,  the 
total  coal  consumption  was  exactly  the  same  last  year  to  a 
ton,  but  the  cost  per  ton  was  then  $4.40  at  the  plant,  which 
brought  the  total  fuel  bill  for  1908  to  $41,546  contrasted  with 
$34,939  in  1909.  The  unit  fuel  cost  in  1908  was  0.69  cent.  The 
labor  cost  per  kw-hour  this  year  was  0.34  cent  against  0.35  cent 
last  year,  but  in  spite  of  an  increase  in  the  energy  generated 
at  the  station,  the  total  cost  with  all  manufacturing  charges 
included,  was  $66,050  this  year  compared  with  $74,426  in  the 
preceding  12  months.  The  oil  and  waste,  water,  station  build¬ 
ing,  steam  plant  and  electrical  equipment  repairs  came  to  0.14 
cent  per  kw-hour  generated  in  1909.  Last  year  these  charges 
amounted  to  0.2  cent.  The  total  labor  cost  for  1909  was  $22,095. 
compared  with  $20,920  last  year.  The  chief  item  of  economy 
was  therefore  in  the  fuel  cost.  The  coal  consumption  per  kw- 
hour  delivered  at  the  station  switchboard  was  3.48  lb.  in  1908, 
while  this  year  it  was  3.24  lb.  The  total  energy  delivered  at  the 
bus  was  7.3  per  cent  greater  this  year  than  last.  The  tabulated 
data  follows: 

COST  OF  MANUFACTURE  YEAR  ENDING  JUNE  30,  I909. 


Kw-hours  delivered  at  the  switchboard .  6,484,140 

Kw-hours  sold  .  5,706,241 

Power  sales,  kw-hours .  2,514,122 

Coal  burned,  tons .  9.377 

Average  coal  cost  per  ton . 

Fuel  cost,  per  kw-hour  at  0.54  cent . '. . $34,909.53 

Oil  and  waste  .  1,300.71 

Water  .  3,730.26 

Station  wapes,  per  kw-hour  at  0.34  cent . . .  22,094.64 

Station  building  repairs .  2,402.15 

Steam  eouipment  repairs  .  2,412.85 

Electrical  equipment  repairs .  1,199.89 


Total  .  $66,050.03 


The  distribution  cost  for  the  fiscal  year  1908-9  was  $37,309.91, 
or  0.66  cent  per  kw-hour  sold.  The  station  labor  consisted  of 
four  engineers,  three  oilers,  one  engine-wiper,  four  switchboard 
men,  six  firemen  and  two  coal-passers. 


Central  Station  Advertising. 

In  an  interview  printed  iaa  the  New  York  Commercial,  Mr. 
Harold  Almert,  manager  of  the  department  of  examinations 
and  reports  of  H.  M.  Byllesby  &  Company,  consulting  engi¬ 
neers,  Chicago,  while  at  the  Hotel  Belmont  recently,  speaking 
of  the  advertising  of  a  public  utility,  said  that  in  no  industry 
has  there  been  such  a  radical  change  of  policy  and  awakening 
to  the  possibilities  to  be  derived  from  comprehensive  and  intel¬ 
ligent  campaigns  of  advertising  as  in  the  marketing  of  the 
product  of  public  utilities. 

“Ignorance  on  the  part  of  the  consumer  is  the  principal  re¬ 
tarding  element  which  prevents  a  much  more  extended  use  of 
public-utility  service.  If  the  public  understood  all  the  varied 
uses,  economies,  comforts  and  conveniences  obtainable  from  the 
intelligent  use  of  gas,  electric  light  and  electric  power  service, 
the  output  of  central  stations  and  gas  companies  of  the  country 
would  be  three  times  what  it  is  to-day. 

“The  connecting  link  between  the  prospective  consumer,  who 
does  not  understand  the  varied  uses,  and  public  utility  or  pro¬ 
ducer  who  does,  is  advertising.  Such  advertising,  to  be  eagerly 
read,  must  be  in  the  form  of  a  campaign  of  education,  setting 
forth  step  by  step  the  whole  truth  and  nothing  but  the  truth,  in 
simple  language,  devoid  of  technical  terms  so  that  the  reader 
can  readily  comprehend  it. 

“Until  recently  the  owners  of  public  utilities  believed  that  if 
the  public  needed  and  wanted  their  service  they  would  hunt  up 
the  office  and  ask  for  it,  and  that  to  advertise,  display  and 
solicit  was  a  waste  of  good  money.  They  now  realize  that  the 
successful  marketing  of  their  products  is  different  only  in  de¬ 
gree  from  any  other  commodity.  As  an  illustration,  take  a  city 
of  50,000  population  located  in  the  Middle  West.  By  changing 
from  the  old  policy  to  the  new,  in  two  years  the  net  profits 
have  been  trebled  and  by  the  increased  output  it  has  been  pos¬ 
sible  to  reduce  the  rates  to  the  consumer  33  1/  per  cent. 

“Equitable  rates,  good  service  and  intelligent  publicity  have 
done  wonders  for  and  added  materially  to  the  value  of  securi¬ 
ties  of  public  utilities  in  the  last  five  years,  which  now  represent 
an  investment  of  something  over  a  billion  dollars  of  American 
capital.” 

Suggestions  Toward  Promoting  Electric 
Vehicle  Service  Through  Central 
Stations. 

By  J.  H.  Vail. 

HE  writer  having  central-station  experience,  and  a  knowl¬ 
edge  of  what  electric  vehicles  can  bring  to  central  sta¬ 
tions  as  new  revenue,  ventures  to  set  forth  a  few  points 
for  consideration.  The  electric  vehicle  occupies  a  position  near¬ 
ly  parallel  with  that  of  the  electric  motor  in  1887  and  1888.  It 
was  then  for  a  time  very  difficult  to  get  a  central-station  com¬ 
pany  interested  in  the  prospective  revenue,  or  to  advocate  elec¬ 
tric  motive  power  as  a  source  of  income.  As  quickly  as  the 
value  of  the  power  proposition  was  grasped,  the  business  ob¬ 
tained  a  firm  footing.  No  company  would  consider  abandoning 
the  motive-power  field  to-day,  and  motive-power  experts  are 
r.ow  employed  everywhere  to  negotiate  the  business  for  the 
station. 

The  fact  must  be  recognized  that  the  electric  vehicle  for 
pleasure,  business  and  commercial  purposes  is  here  to  stay. 
Its  field  of  usefulness  is  too  large  and  its  economy  of  service 
too  great  to  be  ignored  any  longer;  and  the  conclusion  seems 
obvious  that  within  reasonable  time  nearly  as  much  current 
will  be  sold  to  serve  electric  vehicles  as  for  other  motive 
power.  Mr.  Edison  says :  “It  will  in  time  be  the  largest  power 
load  of  the  New  York  Edison  system. 
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In  this  work  it  appears  central  station  companies  may  be 
divided  into  three  classes.  First,  those  companies  which,  under¬ 
standing  the  value  of  this  new  business,  are  proving  their  faith 
by  using  vehicles  in  their  own  service ;  co-operating  with  vehicle 
manufacturers  in  developing  new  business,  and  already  begin¬ 
ning  to  reap  their  reward,  which  recent  statistics  show  aggre¬ 
gates  upward  of  $500,000  per  annum  of  new  revenue.  Second, 
those  companies  which  are  apparently  surrounded  by  a  Missou¬ 
rian  atmosphere,  and  the  expansion  of  their  income  is  thereby 
throttled  by  doubt.  There  exists  a  justifiable  hope  that  this 
condition  is  working  for  an  early  change.  Third,  those  com¬ 
panies  unfortunately  located  where  very  steep  grades,  absence 
of  bridges  and  bottomless  streets  in  certain  seasons,  operate 
against  the  success  of  the  electric  vehicle.  Fortunately,  this 
class  is  limited. 

There  need  be  no  hesitation  on  the  part  of  the  central-station 
company  endorsing  the  use  of  properly  selected  vehicles.  The 
electric  increases  the  earning  capacity  of  the  individual  who 
uses  it,  and  it  is  therefore  becoming  recognized  as  an  economic 
necessity.  One  commercial  electric  vehicle  is  capable  of  doing 
two  to  three  times  the  service  of  a  corresponding  horse  team, 
and  in  all  places  where  physical  conditions  will  admit  its  suc¬ 
cessful  operation  it  should  receive  strong  endorsement,  with 
the  certainty  that  it  will  make  good  in  efficiency  and  economy, 
and  please  the  customer  by  saving  20  per  cent  to  40  per  cent, 
over  horse  service.  This  is  acdomplished  by  reducing  cost  of 
drivers,  and  by  the  fact  of  one  vehicle  covering  a  larger  radius 
of  work. 

The  progressive  manager  of  a  company  in  a  city  of  about 
200,000  population  stated  recently  that  he  “expected  within  five 
years  his  company  would  supply  current  to  at  least  1000  electric 
vehicles.”  This  will  mean  an  additional  income  to  his  company 
exceeding  $100,000.  The  case  is  already  proved  by  actual  prac¬ 
tice  that  thousands  of  vehicles  are  successfully  used  with 
large  economy  over  horse  transportation  by  non-expert  owners, 
and  the  heretofore  uncertain  question  of  maintenance  is  com¬ 
pletely  covered  by  the  protection  to  be  secured  under  a  main¬ 
tenance  guarantee  contract  which  will  be  presented  to  each 
purchaser. 

The  knowledge  of  the  work  that  electric  vehicles  will  ac¬ 
complish,  and  of  the  cost  to  operate  and  maintain,  has  been 
learned  by  continual  observation  and  inspection  of  a  very  large 
number  of  motor  wagons  and  trucks  in  actual  operation  during 
more  than  seven  years’  service.  The  records  of  certain  com¬ 
panies  arc  kept  with  great  precision,  and  are  more  than  ordi¬ 
narily  complete  in  analytical  details.  This  kind  of  account¬ 
keeping  permits  the  owner  to  spot  any  weak  or  abnormally 
expensive  points  and  thereby  reduce  his  cost  of  operation.  It 
cannot  be  too  emphatically  stated  that  the  surest  method  of 
getting  the  public  more  deeply  interested  in  electric  vehicles  is 
for  each  central-station  company  to  adopt  a  vehicle  equipment 
for  its  own  service.  This  is  the  master-key  to  the  secret  of 
success  in  developing  the  sale  of  energy  in  this  comparatively 
new  field.  The  central-station  company  should  always  be  on 
“the  firing  line.”  Progress  is  not  made  by  restraint  of  trade. 

No  business  agent  of  a  central-station  company  can  consist¬ 
ently  advocate  electric-vehicle  service  if  he  drives  to  the  cus¬ 
tomer’s  premises  in  a  gasoline  car.  Each  company  should  have 
two  or  more  electrics  in  daily  service.  In  fact,  seriously  con¬ 
sidered,  they  cannot  afford  to  do  without  them.  Eliminating 
the  few  localities  where  the  topography  and  roads  are  abnor¬ 
mally  bad,  there  remain  hundreds  of  cities  where  a  compara¬ 
tively  small  investment  in  a  superintendent’s  runabout,  a  deliv¬ 
ery  wagon,  etc.,  by  the  electric  light  and  power  company  will 
not  only  facilitate  largely  the  company’s  own  service,  but  by 
inducing  business  concerns  to  adopt  electric  vehicles  the  com¬ 
pany’s  investment  will  indirectly  return  a  large  interest. 

The  use  of  an  electric  pleasure  vehicle  is  an  accepted  mark 
of  social  distinction,  and  the  use  of  commercial  electrics  is  like¬ 
wise  viewed  as  a  distinct  economic  advance  in  business  enter¬ 
prise.  The  central-station  company  and  the  manufacturer 
have  each  their  product  to  sell,  and  cordial  co-operation  should 
serve  to  promote  the  business  to  their  mutual  advantage. 


Success  will  attend  the  intelligent  application  of  commercial 
electric  vehicles.  It  is  important  not  to  underestimate  the 
delivery  capacity  of  such  vehicles.  The  speed  and  radius  of 
service  exceed  more  than  twice  the  ability  of  horses.  Actual 
practice  proves  that  the  ability  of  a  two  or  three-ton  electric 
truck  in  express  service  to  make  from  125  to  200  delivery 
stops  in  10  to  12  hours,  over  a  route  of  35  to  45  miles,  crowds 
the  working  capacity  of  operators.  In  other  words,  the  capacity 
of  the  truck  exceeds  the  ability  of  the  man  to  handle  the  mer¬ 
chandise. 

The  delivery  wagons  having  a  capacity  of  1000  lb.  and  2000  lb. 
prove  capable  of  exceeding  40  miles  daily  service  and  200 
delivery  stops.  This  work  is  frequently  done  between  8:30 
a.  m  and  4:30  p.  m.  Any  operator  can  estimate  the  horse  ser¬ 
vice  required  to  duplicate  this  daily  work.  The  getting-away 
time  and  the  quick  acceleration  after  a  stop  are  important 
factors.  Better  economy  is  obtained  by  having  a  three-ton 
vehicle  worked  daily  to  its  full  capacity,  than  a  five-ton  truck 
rarely  doing  its  full  quota  of  service.  The  rated  speeds  are 
within  the  limits  of  safety  and  legal  requirements.  It  is  a 
menace  to  public  safety  and  a  strain  on  wearing  parts  to  drive 
a  heavily-loaded  car  at  too  high  speed. 

Instances  may  be  encountered  where  business  will  be  held 
up  on  account  of  the  merchant  who  does  not  require  more  than 
one  wagon,  and  he  may  hesitate  to  undertake  the  care  of  it. 
Under  such  conditions  the  business  may  be  promoted  by  the 
organization  of  a  .merchants’  express  or  motor  delivery  com¬ 
pany  to  serve  several  firms.  A  business  of  this  kind  is  sure 
to  grow  into  a  profitable  enterprise.  The  individual  owner¬ 
ship  of  vehicles  is  desirable,  and  it  would  appear  that  the  best 
care  would  be  given  them  if  several  owners  would  keep  their 
vehicles  at  one  garage. 

The  question  as  to  whether  the  central-station  company 
shall  institute  garage  service  for  the  accommodation  of  its 
vehicle  patrons  is  one  to  be  determined  largely  by  local  condi¬ 
tions.  It  would  seem  to  be  an  ideal  plan  working  for  the 
benefit  of  the  customer  and  the  company.  The  knowledge  that 
if  he  purchases  an  electric  truck  it  will  be  cared  for  in  a  garage 
specially  devoted  to  this  service  will  often  enable  a  customer 
to  reach  an  affirmative  decision  with  the  agent.  It  is  safe  to 
state  that  electric-garage  service  can  be  operated  with  some 
direct  profit  to  the  company,  and  more  satisfaction  to  the 
vehicle  owner,  and  thus  it  will  indirectly  stimulate  the  wider 
use  of  electric  vehicles.  Garage  service  by  the  electric  company, 
as  in  St.  Louis,  shows  a  very  commendable  spirit  of  business 
enterprise. 

There  are  numerous  excellent  public  garages  that  give  proper 
care  for  electric  vehicles.  The  public  garages  that  care  for 
gasoline  cars  rarely  give  the  electrics  the  right  attention.  The 
gasoline  cars  require  more  care  and  repairs  than  the  electric, 
and  are  a  better  paying  proposition  for  the  garage  operators. 
Under  any  conditions  the  garage  charges  should  not  be  so  high 
as  to  retard  business  development.  A  good  horse  properly  fed 
and  groomed  is  a  satisfaction  to  the  owner  and  user.  So  will 
an  electric  vehicle  properly  cared  for  attract  attention  by  its 
constant  good  service,  and  thus  benefit  both  the  owner  and  the 
company.  One-half  the  time  bestowed  on  grooming  and  feed¬ 
ing  a  team  of  horses,  attending  harness  and  truck,  will  serve 
to  keep  an  electric  truck  in  splendid  working  condition.  Any 
sober,  intelligent  man  who  will  drive  a  good  team  with  care 
can  with  less  real  work  drive  an  electric  truck.  Thousands  are 
doing  it  daily. 

It  is  most  important  to  keep  to  the  front  the  fact  that  the 
central-station  company  is  not  required  to  invest  new  money 
for  additional  equipment  to  supply  current  to  serve  this  new 
load.  The  present  equipment  will  earn  the  money,  whereas  addi¬ 
tional  peak  load  would ‘mean  new  investment  for  enlargement  of 
plant.  For  the  purpose  of  considering  the  income  value  of  an 
electric  vehicle  load,  an  estimate  has  been  prepared  of  the 
approximate  current  required  for  an  average  daily  mileage  and 
assumed  rates  per  kw-hour.  The  estimated  approximate  annual 
income  to  the  central  station  per  vehicle  is  shown  in  the  follow¬ 
ing  table : 
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Assumed 

average  Estimated 

Estimated  kw-hrs.  Rate  annual 


Type  of  daily  daily  per  Miles  in  income 

venicle.  mileage,  demand,  kvr-hr.  300  ds.  to  station. 

Five-ton  truck  .  25  34  3c.  7.500  $306.00 

Two-ton  truck  .  30  20  4C.  9,000  240.00 

One-ton  express  wagon . 35  15  4c.  10,500  180.00 

Domestic  vehicle  .  20  10  SC.  6,000  150.00 


It  will  be  understood  that  the  above  fitfures  are  an  approxi¬ 
mately  conservative  estimate  only;  the  rates  are  a  fair  basis  of 
charge  per  kw-hour  for  an  off-peak  load,  and  can  be  modified 
to  suit  local  conditions. 

The  rated  miles  from  one  charge  of  battery  and  miles  per 
hour  are  based  upon  travel  on  level  asphalt  road,  and  variations 
in  conditions  of  pavement  of  grades  modify  the  traveling 
ability;  nevertheless,  the  commercial  electric  wagons  travel 
over  bad  roads  and  negotiate  strong  grades  with  great  success. 
The  rates  charged  per  kw-hour  for  current  to  electric  vehicles 
will  have  an  important  bearing  on  advancing  or  retarding 
business.  Local  conditions  and  cost  of  current  production 


The  Price  of  Electricity. 


By  Wm.  D.  Marks. 


From  the  public’s  point  of  view  the  method  of  fixing  the 
proper  price  of  electricity  is  usually  a  mystery.  The  vari¬ 
ous  forms  of  sliding  scales  of  price  and  the  discounts 
used  by  the  electric  lighting  companies  arise  from  the  practical 
impossibility  of  cheaply  storing  electric  energy.  Since  the  con¬ 
sumer  usually  has  the  right  to  call  upon  the  electric  light  com¬ 
pany  at  any  time  for  the  maximum  amount  of  electric  energy 
required  by  his  installation  of  lamps  or  machinery  the  electric 
light  company  must  prepare  to  meet  his  demand  by  installing 
an  equal  amount  of  generating  machinery,  although  it  is  quite 
possible  that  the  consumer  may  have  use  for  his  maximum 
demand  only  once  in  a  year,  or  never  at  all. 

A  maximum-demand  meter  has  been  installed  by  some  elec¬ 
tric  light  companies  for  the  purpose  of  fixing  a  consumer’s 


®  Boston 


< 

Q. 

< 

O 

£ 

Q. 

K 

u. 

O 

oc 

Q. 

O 

z 

< 

LJ 

D 

Z 

liJ 

> 

U 

cc 


-6-.OOt 

1 

i 

1 

1 

1 

SpliDC 

fflcld 

S^lem  j 

I 

4.00 

H 

fiverh 

lU 

•  Ly 

nn 

Fuel 

burg 

tun 

0  Brockton 

i 

1 

1  •  Newton 

C 

ambr 

Idge, 

4.  Bos 

r 

Lowell  1 

'worcLater_ 

•1  Malden 

Sprlngl 

La'* 

rencfc 

e 

Fall  ^ver 
•  Chelsea 

1 

1 

^  Sa 

1 

i 

tem-F 

1  . 

-l-L 

rnn 

Charlestown  • 

•  New  Bedford. 

1  1 

1  ! 

Fitchburg  + 

1  Carobr 

Haverhill -f- 

dge+ 

1  -i-BrockUi 
•F  Worcester 
4.  Lawrence 

n  1 

1 

1 

0.50 

k 

iLow 

1 

EY  ! 

4= 

ell 

1  Chelsea -t-  4. 

1  1  ^ 

IFall  River -jF 

talde 

„  -F  New  Bedford 

1  1 

Charlestown 

Rev. 

Prol 

per  Cap.  _ _ 

-+ 

j 

je 

8 

9 _ 

-F  Newton! 

10  111  Il2 

AV.  PRICE  PER  KW.-HOUR:  CENTS-MASS.  REPT.  1908 


AV.  PRICE  PER  KW.-HOUR:  CENTS-MASS.  REPT.  1908 


FIGS.  I  AND  2. — CURVES  SHOWING  SALES  OF  ELECTRICITY  PER  CAPITA  AND  PROFIT  IN  VARIOUS  CITIES. 


must  receive  due  consideration ;  also  the  cost  of  horse  mainte¬ 
nance.  Metropolitan  conditions  as  to  all  items  of  horse-keep 
are  altogether  different  from  the  cost  in  cities  surrounded  by 
rich  agricultural  territory. 

The  commercial  electric  is  not  intended  for  any  but  delivery 
and  trucking  purposes;  therefore  the  rate  that  may  be  charged 
for  energy  should  be  governed  by  certain  specific  conditions. 
Let  it  be  stipulated  that  the  charging  of  batteries  shall  not  be 
done  between  the  hours  of  7  a.  m.  and  6  p.  m.  This  places  the 
service  in  a  special  class,  and  during  daily  periods  where  the 
electric  company’s  investment  is  not  earning  up  to  its  ability 
the  plan  permits  attractively  low  rates  to  be  offered,  thus 
working  to  the  mutual  advantage  of  the  company  and  the 
customer,  and  tending  to  increase  the  volume  of  business. 

It  rests  with  each  company  to  fix  its  minimum  monthly 
guarantee,  and  its  kw-hour  charge  based  on  current  per  vehicle 
will  be  governed  by  the  daily  mileage.  It  does,  however,  appear 
that  a  fixed  daily  charge  of  $1,  or  a  kw-hour  rate  of  20  cents, 
will  not  induce  growth  of  business  in  this  line.  These  rates 
worked  out  make  the  electric  wagon  more  costly  to  operate 
than  the  horse  vehicle.  To  induce  business  and  for  fair  returns 
to  the  company  the  writer  knows  that  rates  of  2  cents  to  6 
cents  during  non-peak  load  hours  will  be  attractive  to  the 
customer,  and  the  company  will  make  a  handsome  profit. 


maximum  demand  each  month,  but  this,  it  is  obvious,  is  of  lit¬ 
tle  value,  for  the  maximum  demand  at  any  period  of  the  year 
is  the  measure  of  his  requirements  of  the  company’s  generating 
machinery.  For  these  reasons  the  prices  fixed  for  electricity 
have  been  based  upon  two  factors:  (i)  The  actual  cost  in 
productive  labor  and  raw  material  of  generating  and  delivering 
the  electric  energy  measured  to  the  consumer.  (2)  The  profit 
and  depreciation  upon  the  installation  required  to  generate  and 
deliver  the  maximum  electric  energy  required  by  the  consumer. 

So  far  as  he  knows,  the  writer  published  the  first  sliding  scale 
of  prices  on  this  basis  in  the  Transactions  of  the  Edison  Illumi¬ 
nating  Companies  in  1891  after  having  used  it  in  Philadelphia 
for  a  year.  Since  then,  the  discussions  of  the  basis  of  prices  for 
electricity  have  been  innumerable  and  will  not  here  again  be 
renewed. 

In  its  report,  June  30,  1908,  the  Massachusetts  Gas  and  Elec¬ 
tric  Light  Commissioners  went  into  the  factors  of  cost  of  elec¬ 
tricity  in  Boston  at  great  length  and  fixed  the  maximum  price 
of  electricity  at  12  cents  per  kw-hour,  but  from  the  point  of 
view  of  the  station  manager  desiring  to  reap  as  large  a  profit 
as  possible  this  subject  is  no  longer  fresh  in  its  interest,  and 
others  may  be  referred  to  it  as  a  most  excellent  analysis  of  a 
single  case. 

The  effect  of  the  average  prices  for  electricity  upon  the 
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growth  of  communities  is  now  becoming  a  matter  of  grave 
concern  to  State  and  city  officials  and  to  commissions  charged 
with  the  regulation  of  public  utilities.  Since  it  is  a  universally 
acknowledged  fact  that  any  institution  not  doing  a  profitable 
business  is  ultimately  an  injury  to  the  community  it  serves,  it 
is  the  duty  of  these  officials  to  guard  carefully  against  any 
action  resulting  in  a  loss  to  the  electric  generating  companies, 
and  as  it  is  an  equally  well-recognized  fact  that  lowered  prices 
for  electricity  result  in  great  benefits  to  the  community  served, 
it  is  also  in  a  broader  field  their  duty  to  fix  prices  for  elec¬ 
tricity  as  low  as  is  consistent  with  a  fair  profit  upon  the  true 
cost  of  the  electric  plant.  Superficial  theories  and  incorrect 
reasoning  are  common  alike  to  the  operators  and  the  consumers 
of  electric  light  companies.  In  many  instances  local  causes  and 
obscure  forces  and  influences  greatly  vary  the  results  attained 
by  companies.  In  fact,  only  experiment  on  an  extended  scale 
and  in  a  broad  field  can  furnish  reliable  data  for  forming  an 
opinion  solidly  based  upon  the  actual,  practical  facts  and  figures 
of  the  cost  of  electric  plants  and  electric  energy. 

The  effect  of  price  upon  the  sales  of  electricity  also  is  a  mat¬ 
ter  in  which  no  theory  as  to  results  has  been  formulated,  and 
yet  it  must  be  obvious  that  the  controlling  influence  of  price 
upon  sales  is  the  all-important  factor  in  fixing  prices  for  elec¬ 
tricity.  There  is  one  important  point  to  be  recollected,  for 
it  is  one  not  generally  grasped  in  the  discussion  of  prices,  and 
that  is :  it  is  not  always  necessary  to  reduce  the  cost  per  unit  of 
generating  electricity  to  increase  the  sales  and  profit  of  the 
company. 

The  reason  is  this :  If  increased  sales  at  a  lower  profit  per 
unit  result  from  lowered  prices,  this  increased  sale  also  re¬ 
duces  the  investment  or  capital  per  unit  sold,  and  so  the  same 
or  greater  profits  or  dividends  may  result  from  lowered  prices, 
if  the  plant  does  not  have  to  be  appreciably  enlarged  for  the 
greater  sales. 

Dividends  are  based  upon  the  cost  or  capital  of  the  plant, 
and  furnished  by  the  gross  profits  of  the  current  sales.  For 
the  purpose  of  discovering  the  practical  relation  between  the 
average  price  and  the  sales  per  capita  of  electricity,  the  report 
of  the  Board  of  Gas  and  Electric  Light  Commissioners  of 
Massachusetts,  June  30,  1908,  may  be  employed : 


total  kw-hours  sold  by  the  population.  The  average  price  per 
kw-hour  sold  is  found  by  dividing  the  total  income  by  the  total 
kw-hours  sold.  The  revenue  per  capita  is  found  by  dividing 
the  total  income  by  the  population,  and  this  is  checked  by  mul¬ 
tiplying  the  kw-hours  sold  per  capita  by  the  average  price  per 
kw-hour.  The  small  variations  found  are  of  no  consequence  in 
the  present  research.  The  profit  per  capita  is  found  similarly, 
and  is  given  to  assure  against  the  use  of  unprofitable  precedents. 
The  sales  per  capita  in  kw-hours  are  the  index  of  the  working  of 
the  law  of  supply  and  demand  at  a  given  average  price.  It 
answers  the  question:  What  will  the  people  buy  at  a  given 
average  price?  The  profits  per  capita  tell  what  the  electric 
company  can  realize  at  a  given  price.  It  tells  how  good  an  elec¬ 
tric  company’s  management  is,  just  as  the  profit  per  acre  tells 
how  good  a  farmer  is,  or,  at  least,  how  his  farm  is  cared  for 
when  compared  with  others  of  equal  fertility.  For  this  reason 
the  results  in  Boston  cannot  be  compared  with  those  of  the 
other  cities  in  Massachusetts. 

In  so  large  a  metropolis,  the  teeming  multitudes  and  the  ir¬ 
resistible  tide  of  business  activity  would  make  it  difficult  to 
escape  a  sale  of  100  kw-hours  per  capita,  and  Boston  must  be 
used  only  in  'comparison  with  other  large  metropolitan  cities. 
By  sheer  good  management  it  has  been  surpassed  in  kw-hours 
sales  per  capita  both  by  Springfield  and  Salem.  By  reason  of 
the  relatively  high  price  per  kw-hour  maintained,  Boston’s 
profits  per  capita  ($3.08)  are  larger  than  the  revenue  per  capita 
of  any  of  the  17  cities,  except  Lynn,  $4.16;  Springfield,  $5.39; 
Brockton,  $3.59;  Haverhill,  $4.10;  Salem,  $4.99,  and  Fitchburg, 
$3.97.  Boston’s  revenue  per  capita  is  $6.40,  and  its  average 
price  6.2  cents  per  kw-hour. 

Brockton,  like  Boston,  because  of  its  relative  seniority  and 
retention  of  high  prices  for  electricity,  must  be  excluded  from 
comparison  with  the  remaining  15  Massachusetts  cities  selected. 

This  leaves  15  cities,  ranging  from  33,000  to  132,000  popula¬ 
tion,  for  use  in  tracing  the  relation  between  price  per  kw-hour 
and  sales  per  capita  in  kw-hours  as  graphically  shown  in  Fig.  i. 
Fig.  2  shows  the  relation  between  collections  per  capita  and 
price  to  be  of  a  similar  nature. 

The  profit  per  capita,  shown  in  Fig.  2,  is  of  interest,  but,  as 
the  cost  of  the  various  managements  per  kw-hour  enters  in,  is 
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Kw-hours 

Name.  Kc.ierated. 

r  Edison  III . .  .88,535,490 

Per  cent 
sold. 

Kw-hours 

sold. 

Popu¬ 

lation. 

Kw-hour 

sold. 

per  capita. 

Income. 

Average 
price  per 
Kw-hour 
Cents. 

Revenue 
per  capita. 
Total 

Figures.  Check. 

Profit 
per  capita. 

79.1 

70,031,57a 

$4,229,239.02 

•  •  •  • 

1  Boston  -j  Block  Plant.  621,660 

433.879 

703.597 

103.3 

24,007.89 

6.20 

$6.39 

$6.40 

$3.08 

(Consoli.  Gas  3,071,478 

71.5 

2,196,007 

255,257.24 

7.86 

2  Worcester  . 5,400,192 

79- 

4,262,151 

131.549 

32. 

332.375.16 

2.51 

2.51 

t.23 

3  Lowell  . 9,426,511 

67. 

S.3«S.762 

1 10,786 

57- 

328,032.59 

S.19 

2.96 

2.94 

.97 

4  Fall  River  .  4,061,284 

73- 

2,964.737 

105,762 

28. 

237,054.54 

8.00 

2.24 

2.24 

-64 

5  Malden  .  4.647>54S 

64. 

2,974.370 

10X9X29 

29- 

260,236.62 

8.89 

2.57 

2.57 

.83 

6  Cambridge  .  6,043,204 

85. 

5.136,723 

97.434 

52.7 

297.238.51 

5-79 

305 

3-05 

1.34 

7  Lawrence  .  4.363,416 

70.9 

3.093,662 

89.972 

34-4 

221,554.08 

7.16 

2.46 

2.46 

1.07 

8  Lynn  .  8,776,166 

78. 

6,845.409 

89.358 

77. 

370,577.32 

465,082.35 

5-5* 

4.14 

5.38 

1.89 

4.16 

1.65 

9  Springfield  . 16,230,797 

10  New  Bedford  . 1,747,178 

1 1  Brockton  . 3,803,885 

59. 

9.576.170 

86,486 

111. 

4.86 

5.39 

2.45 

81.6 

1.425.697 

79.777 

18. 

151,238.07 

10.60 

1.90 

•95 

65. 

2,472,425 

57.484 

43- 

206,664.67 

8.36 

3.59  • 

3-59 

1.43 

12  Newton  &  Watertown 

(Edison)  . 2,062,724 

68. 

1,402,652 

48,085 

29. 

146,316.29 

XO.4O 

3.04 

3.01 

.32 

13  Charlestown  (Edison).  1,138,599 

7l:- 

740,089 

39.983 

19. 

72,557.82 

9.80 

1.81 

1.86 

.55 

14  Haverhill  . 4,408,965 

3.438,993 

37.830 

91. 

155.206.94 

188,316.43 

4-51 

4.XO 

4-10 

1.18 

IS  Salem  . 4,462,550 

88. 

3,927,004 

37,627 

104. 

4.80 

5.00 

4-99 

1.75 

16  CTielsea  (Edison) .  1,453,200 

17  Fitchburg  .  3,288,623 

70. 

1,004,640 

2,861,102 

37.289 

27. 

84,129.72 

8.37 

2.22 

2.25 

.88 

87. 

33.021 

87- 

130,607.83 

4-57 

3.95 

3.97 

1.42 

The  published  scale  of  prices  (subject  to  discounts)  of  only 
17  electric  companies  serving  the  largest  cities  in  Massachusetts 
will  only  mislead.  The  average  sales  and  prices  are  obtained 
as  follows,  and  while  not  closely  accurate  in  a  technical  sense, 
they  are  near  enough  for  our  commercial  purposes:  (Report 
Table  7,  page  CCXXXV.)  From  the  total  kw-hours  generated 
are  subtracted  kw-hours  generated  for  street  lighting.  The  re¬ 
mainder,  divided  into  kw-hours  sold  to  consumers,  gives  the 
per  cent  efficiency  of  distribution  for  consumers,  and  is  approxi¬ 
mately  the  efficiency  of  the  whole  system  ^with  sufficient  accu¬ 
racy  for  commercial  comparisons.  The  total  kw-hours  gener¬ 
ated,  multiplied  by  per  cent  efficiency  of  distribution,  gives  total 
kw-hours  sold.  This  is  rudely  approximated  in  the  abstract 
subjoined. 

As  each  city  differs  from  the  others  in  population  (census 
1905)  the  kw-hours  sold  per  capita  is  found  by  dividing  the 


of  no  value  save  to  prove  the  vagaries  of  managers,  as  against 
the  relatively  regular  response  of  the  mass  of  consumers  to 
reductions  in  prices.  It  is  interesting  to  note  that  both  the  reve¬ 
nue  and  profit  per  capita  appear  generally  to  increase  with 
lowered  prices. 


Name. 

Price. 

Revenue. 

— Per  capita.- 
Profit. 

Sales. 

I  Springfield  . . . 

. .  4.86c. 

$5-39 

^2.45 

Ill  kw-hr. 

2  Salem  . 

. .  4.80c. 

5.00 

104  kw-hr. 

3  Haverhill  .... 

..  4.51c. 

4.10 

91  kw-hr. 

4  Fitchburg  .... 

..  4-57C. 

3-97 

1.42 

87  kw-hr. 

5  Lynn  . 

..  5-4IC. 

4.16 

1.65 

77  kw-hr. 

6  Lowell  . 

..  5.19c. 

2.94 

0.97 

57  kw-hr. 

7  Cambridge  . . . 

..  5.79c. 

3-05 

1-34 

33  kw-hr. 

Totals  . 

. .  .35-13C. 

$28.61 

$10.76 

580  kw-hr. 

Averages 

_ _  .  .  . 

. . .  5.02c. 

4.13 

1.54 

83  kw-hr. 

The  remaining  eight  cities  in  the  abstract  give  the  results 
shown  on  the  next  page. 
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The  average  practical  results  of  the  electric  light  companies’ 
operations  of  15  cities  in  Massachusetts  are:  At  an  average 
price  of  S  cents  per  kw-hour  the  sales  per  capita  (83  kw-hours) 
are  three  times  the  sales  (27  kw-hours)  at  8.9  cents  per  kw- 
hour.  The  profits  per  capita  ($1.54)  are  nearly  twice  the  profits 
($0.81)  at  8.9  cents  per  kw-hour.  It  does  not  necessarily  fol- 


/ - Per  capita.  ■ —  —  i 

Name.  Price.  Revenue.  Profit.  Sales. 

1  Lawrence  .  7.1^.  $2.46  34  kw-hr. 

2  Worcester  . 7.86c.  2.51  1.23  ,  32  kw-hr. 

3  Newton  . 10.40c.  3.01  0.32  29  kw-hr. 

4  Malden  .  8.89c.  2.57  0.83  29  kw-hr. 

5  Fall  River .  8.00c.  2.24  0.64  28  kw-hr. 

6  Chelsea  .  8.37c.  2.25  0.88  27  kw-hr. 

7  Charlestown  .  9.80c.  1.86  0.5s  19  kw-hr. 

8  New  Bedford . 10.60c.  1.90  0.95  18  kw-hr. 


Totals  . 71.08c.  18.80  6.47  216  kw-hr. 


Averages  .  8.89c.  2.35  0.81  27  kw-hr. 


low  because  the  sales  are  increased  threefold  that  the  invest¬ 
ment  in  machinery  and  plant  required  be  even  doubled. 

Marks’  Empirical  Law  of  Demand. 

The  law  of  increase  of  the  sales  per  capita  can  be  rudely  ap¬ 
proximated  by  the  curve  of  an  equilateral  hyperbola  giving 
conservative  results. 

Let  s  =  the  sales  per  capita  in  kw-hours. 

“  p  =  the  average  price  per  kw-hour  in  cents. 

The  equation  is 

s  =  (640  -^p)  —  45. 


If  />=  4  cents  115  kw-hours.  Difference  for  i  cent. 


/>=  5  “ 

s  = 

83 

4< 

—32 

kw-hours. 

p=  6  “ 

s  = 

62 

ii 

—  21 

ii 

P=  7  “ 

s  = 

46 

4i 

—  16 

ii 

p=  S  “ 

s  = 

35 

ii 

—  II 

ii 

/>=  9  “ 

s  = 

26 

it 

—  9 

ii 

/>  =  10  “ 

s  = 

19 

ii 

—  7 

ii 

Laying  down  this  equilateral  hyperbola  on  Fig.  1  it  appears  to 
average  the  practical  results  of  1908  very  closely,  giving  a  gen¬ 
eral  empirical  law  of  supply  and  demand  for  electricity  in  cities. 

The  interesting  facts  appear  that  while  a  reduction  of  from 
10  to  9  cents  produces  an  increase  of  7  kw-hours  per  capita,  a 
similar  reduction  of  the  average  price  from  5  to  4  cents  pro¬ 
duces  an  increase  of  32  kw-hours  per  capita,  or  about  4J4  times 
as  much.  At  10  cents  per  kw-hour  the  sales  per  capita  are 
19  kw-hours,  and  at  5  cents  83  kw-hours,  or  over  four  times  as 
great.  Present  experience  does  not  appear  to  have  fixed  any 
point  of  satiation  for  consumers  or  minimum  profitable  price  for 
electricity. 

Fig.  2  is  not  susceptible  of  geometric  analysis,  for  into  the 
collections  and  profits  shown  enter  the  aberrations  due  to  the 
personal  equations  of  the  various  managements  of  these  elec¬ 
tric  companies.  Fig.  2  is  given  to  show  this,  as  Fig.  i  shows 
sure  response  of  consumers  to  the  lowering  of  average  prices. 

In  commercial  affairs  it  is  impossible  in  each  case  to  predict 
results  with  scientific  accuracy,  but  it  does  appear  from  the 
above  to  be  quite  possible  in  dealing  with  the  demands  of  large 
populations  to  learn  and  predetermine  the  general  trend  of 
business  results,  as  shown  in  Fig.  l.  It  is  particularly  of  value 
to  learn  that  the  lowered  average  price  of  the  first  group  of 
seven  cities  results  in  revenue  and  profits  per  capita  increasing 
in  a  geometric  ratio  far  more  rapidly  than  the  reduction  of  price 
per  kw-hour  made  from  the  average  of  the  second  group  of 
eight  cities,  and  that  this  appears  to  be  irrespective  of  the  popu¬ 
lation  of  these  cities  between  the  limits  of  population  selected. 

This  is  a  new  law  of  supply  and  demand  which  should  be  the 
controlling  factor  in  the  careful  deliberations  of  commissions, 
courts  or  officials  charged  with  the  extremely  serious  responsi¬ 
bilities  of  fixing  prices  for  electricity  (or  gas)  furnished  by 
public  utilities.  The  question  of  cost  and  profit  upon  elec¬ 
tricity  is  one  that  should  be  treated  separately  and  subsequently 
to  the  question  of  price  and  sales  per  capita.  Geographic  and 
climatic  differences,  relative  wealth  per  capita  and  characteris¬ 
tic  industries  will  largely  influence  the  resulting  sales  of  elec¬ 
tricity  outside  of  Massachusetts  cities  used  in  this  case,  but  the 
underlying  law  of  increase  remains  the  same  in  all  places  and 
allowance  can  be  made  for  differing  conditions. 


The  matter  of  the  time  of  beginning  operations  has  given  to 
the  older  companies  a  very  decided  advantage  in  sales  per 
capita.  A  certain  length  of  time  is  obviously  required  for  the 
consumers  of  electricity  to  adapt  therr  dwellings  and  com¬ 
mercial  buildings  to  the  use  of  electricity,  but  the  rapid  growth 
of  cities  and  buildings  is  daily  rendering  this  factor  of  less  im¬ 
portance.  The  important  thing  proved  by  the  Massachusett.<; 
records  as  classified,  giving  Marks’  empirical  law  of  demand,  is 
that  the  public’s  unceasing  struggle  for  lower  price  for  elec¬ 
tricity  is  not  unreasonable  or  inconsiderate,  but,  on  the  con¬ 
trary,  of  advantage  and  profitable  to  electric  generating  com¬ 
panies  when  wisely  met,  as  well  as  to  consumers,  who  demand  it. 
One  of  the  principal  reasons  why  public-utility  companies  have 
in  some  instances  objected  to  lower  rates  is  their  overcapitali¬ 
zation  and  the  resulting  attempt  to  make  watered  securities 
dividend  paying,  although  this  has  been  rarely  the  case  in 
Massachusetts  because  of  the  supervision  of  the  Board  of 
Gas  and  Electric  Light  Commissioners  over  the  public  utilities. 


marks’  sliding  scale  for  16-CP,  50-WATT  LAMPS. 


Hours  of 

Price  per 

Gross  daily 

daily  use. 

kw-hour. 

earnings. 

I 

25.0c. 

$0.0125 

2 

i3-8c. 

.0138 

3 

1 0.2c. 

•0153 

4 

8.4c. 

.0168 

5 

7.2c. 

.0180 

6 

6.4c. 

.0192 

7 

5.8c. 

.0203 

8 

5.4c. 

.0216 

9 

5.2c. 

.0234 

to 

S.oc. 

.0250 

1 1 

4.8c. 

.0264 

12 

4.6c. 

.0276 

.2399 

3.9  kw-hr.  6.15c. 

•2398 

Average  6.5  hours  for  12  lamps. 


Remarks. 

A  minimum  rate  of  1^4  cents  per 
16-cp  lamp  per  day  required  from 
each  installation. 

For  power  15  cents  per  horse-power 
per  day  for  minimum  rate. 

Average  daily  hours  are  computed 
from  four  weeks’  (28  days)  run. 


Over  12  hours  rate  4.5  cents. 

Small  motors  7  54  per  hp-hour. 
Over  1000  hp-hours  per  month  5 
cents. 

Very  large  power  special  rates. 


The  above  table  was  computed  for  carbon-filament  incandes¬ 
cent  lamps  using  3.1  watts  per  candle-power.  It  will  require 
recomputation  for  the  recently  introduced  incandescent  lamps 
requiring  less  power,  such  as,  roughly :  metallized  filament,  2.5 
watts  per  candle-power ;  tantalum  filament,  2.2  watts  per  candle- 
power;  tungsten  filament,  1.5  watts  per  candle-power.  For  dif¬ 
ferent  energy  cost  it  requires  recomputation  also. 

With  newer  lamps,  while  the  structural  cost  of  station  per 
kw-rating  will  not  vary,  it  will  be  reduced  per  lamp,  as  will  the 
fixed  expenses  also.  Could  it  be  convincingly  shown  that  in¬ 
creased  demand  is  sure  to  follow  reduced  prices,  the  eight  com¬ 
panies  in  the  second  Massachusetts  group  of  cities  should  of 
their  own  volition  inaugurate  a  systematic  reduction  of  rates 
for  the  purpose  of  obtaining  the  larger  revenues  and  profits  per 
capita  of  the  first  group  of  seven  cities. 

The  sliding  scale  already  given  is  an  attempt  to  divide  equita¬ 
bly  the  operating  expense  and  profit  of  an  electric  company 
among  its  consumers. 

Marks’  Sliding  Scale  for  Electricity. 

During  his  nine  years’  service  as  engineer  and  president  of  the 
Edison  Electric  Light  Company,  of  Philadelphia,  and  subse¬ 
quently  in  other  cases,  the  writer  used  a  scale  for  fixing  prices 
based  on  the  following  data : 


Structural  cost  per  kw-rating .  $300.00 

Profit  and  depreciation  14  per  cent  per  kw, .  42.00 

Fixed  expenses  per  16-cp  lamp  per  year .  1.40 

Fixed  expenses  per  kw-rating  per  year .  28.00 

Lamps  installed  per  kw  (80  per  cent  of  20) .  16.00 

Cost  of  energy  in  raw  material  and  productive  labor  per  kw-ho'ur.  0.028 


The  cost  of  energy  is  derived  from  a  non-condensing,  steam- 
driven  station  and  is  too  small  for  minor  stations. 

Probable  Gross  Earnings. 

It  is  the  function  of  this  sliding  scale  to  fix  the  price  per  kw- 
hour  yielding  14  per  cent  profit  and  depreciation,  and  this 
sliding  scale  should  be  carefully  computed  for  each  case  using 
its  particular  data  as  to  costs  of  structure  and  operation  so  as 
to  know  the  daily  and  yearly  hours’  use  required  for  each  price 
per  kw-hour.  Particular  heed  must  be  given  to  the  peak  sta¬ 
tion  load  as  compared  with  the  total  attached  load  when  com¬ 
puting  the  constant  expense  per  kw-hour.  From  the  empirical 
law  of  demand,  it  will  then  be  possible  to  predetermine  the  prob¬ 
able  sales  per  capita  for  each  price,  and,  therefore,  the  gross 
earnings  from  the  entire  population  served. 
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Comparing  the  law  of  demand  and  the  sliding  scale,  the  fol¬ 
lowing  data  may  be  derived  from  the  smaller  stations  of  the 
past: 


Average 

price  per  kw-hour. 

Sales  per  capita. 

83  kw-hour 

Dailv  approxim 
hours’  use. 

5  cents 

xo 

6  cents 

62  kw-hour 

ty, 

7  cents 

46  kw-hour 

sVa 

8  cents 

35  kw-hour 

aVa 

9  cents 

26  kw-hour 

354 

10  cents 

19  kw-hour 

3 

11  cents 

r-  13  kw-hour 

2>i 

Showing  that,  other  things  being  equal,  the  station  obtaining 
the  longest  hours’  use  for  electricity  from  its  consumers  can  sell 
energy  cheapest  and  obtain  the  largest  revenue  and  profit  per 
capita  while  retaining  a  constant  profit  on  its  plant. 

Similarly  computed  sliding  scales  can  be  evolved  for  differ¬ 
ing  lamps,  but  the  above  will  suffice  for  the  present. 


RECENT  RESULTS — IQOS. 


Let  C  =  cash  valuation  of  plant  or  capital,  as  preferred. 

N  =  kilowatt  rating,  year  1908. 

(o  -+-</)  =  per  cent  required  to  cover  profit  and  deprecia¬ 
tion. 

n  =  annual  hours’  use  of  electricity. 
f  =  fixed  expenses  per  kw-hour  sold. 

V  =  variable  cost  of  energy  per  kw-hour  sold. 
p  =  price  of  energy  per  kw-hour. 


then, 


p  n  —  f  n  —  vnz= 


(a-fd)  N 


100 


(o  +  d) 


ioo(p—{[f-{-v])  N 


For  an  average  steam,  non-condensing  station  having  a  rating 
less  than  1000  hp. 

Let  (a  -|-  d)  =  14  per  cent. 

C 

^=375.  ■ 

/  =  3.8  cents. 

V  =  2.8  “ 

/>  =  i3.8.  “ 

n  =  730  hours  per  annum  (2  hours  per  diem). 

These  figures  are  the  basis  of  the  sliding  scale  given.  Com¬ 
paring  them  with  Springfield’s  figures, 

C  $1,224,400  (capital) 


=  $108.06  per  rated  kilowatt. 


11,515  (kw) 

(/  +  ^)  =  2.64  cents. 

/.=  4.86  “ 

$212,210.78 

(a  -4-  d)  =— - =  17.6  per  cent. 

$1,224400 

.\vcrage  m  =857  hours  per  annum  (2.4  hours  per  diem). 

Considering  Worcester: 

C  $800,000 
N  ^ 


$161.29  capital  per  rated  kilowatt. 


4960  kw 

(f-}-v)=  4.03  cents. 
p  =  7.86  “ 

^  $162478.87 

(a  4-  d)  =  ■. - =  20.31  per  cent. 

$800,000 


The  vagaries  of  bookkeeping  render  the  use  of  the  book 
assets  dangerous  and  so  the  capital  (checked  by  tax  value)  is 
perhaps  the  safer  basis  of  computation,  unless  an  inventory 
can  be  obtained  giving  the  original  structural  cost  less  deprecia¬ 
tion  (excluding  appreciation  of  land),  or,  if  preferred,  the 
actual  or  reduplication  structural  value  of  plant. 

From  what  has  been  shown  it  is  apparent  that  a  low  profitable 
price  per  kw-hour  for  electricity  requires:  (i)  A  low  manu¬ 
facturing  and  distributing  cost  per  kw-hour;  (2)  a  low  capi¬ 
talization  per -kilowatt  rating;  (3)  long  hours  of  daily  use  of 
electricity. 

Marks’  Dividing  Scale  for  Non-Competitive  Rates. 

This  dividing  scale  is  a  completion  of  the  incomplete  theory 
of  the  London  sliding  scale  for  gas,  which  fails  to  divide  sur¬ 
plus  profits  equally  between  producer  and  consumer  when  the 
reduced  price  departs  a  little  from  the  standard  price  fixed. 
In  its  perfected  form  this  dividing  scale  is  applicable  to  any 
non-competitive  specialty  business,  selling  gas  by  the  1000  cu.  ft., 
water  by  the  gallon  or  1000  cu.  ft.,  electricity  by  the  kw-hour, 
freight  by  the  ton-mile,  travel  by  the  passenger-mile,  etc.  Its 
theory  has  been  explained  at  great  length  and  need  not  here 
be  repeated. 

The  object  of  the  use  of  the  London  sliding  scale  for  gas 
in  England  is  to  induce  lower  prices  from  monopolies  by  per¬ 
mitting  increased  divisible  profits  for  the  producer  with  reduced 
prices  to  the  consumer,  and  thus  to  offer  an  inducement  to 
energy  and  economy  of  management  ordinarily  supplied  by  com¬ 
petition  in  general  business  matters.  Its  practical  success  has 
been  marvelously  satisfactory  to  both  producer  and  consumer 
of  gas,  but  the  empirical  London  sliding  scale  is  insufficient  in 
range,  and  so  progress  has  been  limited  by  it. 

The  completed  rational  and  practical  theory  of  the  dividing 
scale  for  non-competitive  rates  does  not  present  this  difficulty, 
its  range  and  applicability  being  unlimited.  The  operation  of 
the  dividing  scale  must  be  based  upon  the  average  price  reached 
per  kw-hour  for  electricity  and  the  producer  should  be  left  free 
to  apply  the  sliding  scale  of  prices  within  reasonable  limits  to 
individual  consumers. 

Let  C  =  the  total  valuation  of  company  or  plant  in  cents. 

S  =  the  total  annual  sales  in  kw-hours. 

p  =  the  standard  average  price  of  electricity  per  kw-hour 
in  cents. 

c  =  the  average  annuual  cost  of  electricity  per  kw-hour 
in  cents. 

a  =  the  standard  dividend  upon  dividing  scale  stock. 

The  first  or  starting  equation  of  condition  agreed  upon  is 


ioo  ^ 


c 


Let  r=the  reduction  in  average  price  per  kw-hour  in  cents. 
X  =  the  increment  of  standard  dividends  required  to 
divide  equally,  the  saving  in  cost  of  gas,  or  in 
the  reduction  of  investment  per  kw-hour  sold. 
Let  B  =  cost  in  cents  demanded  by  extension  required. 

Z  =  increase  of  total  sales  in  kw-hours. 


C  +  B 
S~+Z 


a-^r  X 
100 


=  p  —  c 


r 


Average  n  =  '  — 

383 

=  855  hours  per  annum  (2.4  hours  per  diem). 

The  full  generating  ability  of  these  works  perhaps  is  not 
reached  at  any  time  and  so  the  average  daily  use  of  electricity 
at  the  peak  of  the  station  load  (the  maximum  of  the  attached 
load  on  the  distribution  system)  averages  more  than  2.4  hours 
daily. 

The  reduction  of  price  with  profit  in  the  case  of  Springfield 
apparently  arises  from  the  reduction  of  capital  investment  per 
kilowatt  rating  reached  by  applying  profits  to  increase  of  equip¬ 
ment  without  increase  of  capital  stock,  or  from  premiums  on 
new  stock  sales  as  well  as  from  the  reduced  manufacturing 
and  distributing  cost  per  kw-hour. 


If  now  the  increase  of  dividend  is  made  equal  to  the  reduc¬ 
tion  of  average  price  to  the  consumer. 


Hence 


C-\-B  r  X 
S  -\-Z  IOO 

IOO  (5-f-Z) 
C-\-B 


C-\-B 

Since  ^  ^  the  investment  or  capital  or  whatever  valua¬ 

tion  is  agreed  per  kw-hour  sold  for  each  regimen  reached,  m 

may  be  substituted  for  it  and  x=  the  increment  of  divi 

m 

dend  for  each  i-cent  reduction  in  price. 
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Substituting  in  the  general  equation 


p  —  c 


in  a 
100 


2 


In  new  plants  of  the  highest  perfection  the  average  total 
cast  per  kw-rating  appears  to  be  $375,  and  the  hours  of  lighting 
to  average: 


For  incandescent  lamps  only .  700  hours  per  year 

For  arc  lamps,  streets .  4,000  hours  per  year 

For  mixed  city  lamps  and  motors .  850  hours  per  year 

For  motors  regularly  used .  3>ooo  hours  per  year 


The  actual  investment  per  kw-hour  delivered  can  in  most 
cases  be  taken  as  follows : 

For  incandescent  lamps .  5354  cents  per  kw-hour 

For  arc  lamps .  9.4  cents  per  kw-hour 

For  mixed  city  service .  44.1  cents  per  kw-hour 

For  all-day  motor  service .  12.5  cents  per  kw-hour 

As  only  rude  approximations  are  dealt  with,  45  cents  per 
kw-hour  may  be  assumed  for  an  example, 
m  =  45  cents  per  kw-hour  sold. 
p  =  cents  per  kw-hour  standard  average  price, 
f  =  3  cents  per  kw-hour. 
a  =  7  per  cent  dividend  standard. 


100  100 

X  = - =  —  =  2.2  per  cent. 

m  45 


7-5  —  3 


_7_ 
100  45 


2 


^•35  , 

_  =  0.07  cent. 

2 


Reduced  price  =  7.50  —  0.67  =  6.83  cents  average. 

Increased  dividend  7 -f  %  of  2.2  =  7-1-1.48  =  8.48  per  cent. 

This  would  indicate  that  with  a  general  service  city  station  it 
would  be  fair,  on  an  adequate  capitalization,  to  allow  an  in¬ 
crease  of  something  over  2  per  cent  dividend  for  each  i-cent 
average  reduction  in  price  per  kw-hour. 

It  was  shown  that  Springfield  averages  a  price  of  4.86  cents 
per  kw-hour  with  a  profit  on  capital  per  kw-hour  (13  cents)  of 
17  per  cent  and  a  cost  of  2.64  cents  per  kw-hour  sold.  The 
difference  between  13  cents  and  45  cents  capital  cost  per  kw- 
hour  sold  may  be  due  to  lack  of  symmetrical  proportions  of 
plant,  or  to  specially  low  prices  for  parts  of  plant,  or  to  an 
intentional  reduction  of  capital  below  the  fair  value  of  plant, 
which  is  not  unusual  in  Massachusetts.'  It  does  not  appear 
probable  that  this  plant’s  original  structural  cost  was  $108  per 
kilowatt  rating  or  that  it  could  be  reduplicated  for  such  a  low 
figure  if  it  did  cost  that. 

The  investment  per  kw-hour  sold  yearly  can  be  varied  enor¬ 
mously  from  below  9  cents  to  53  cents  or  more,  as  shown 
above,  and  so  any  application  of  the  dividing  scale  to  electric 
works  is  vastly  more  intricate  than  it  is  in  the  case  of  gas 
works,  which  are  usually  operated  with  comparatively  little 
variation  of  regimen  throughout  the  year. 

Influential  electrical  associations  have  indiscreetly  made  vague 
favorable  reports  upon  the  application  of  the  London  sliding 
scale  in  a  modified  form,  to  prices  and  dividends  for  electric 
companies,  it  therefore  has  been  necessary  to  examine  quantita¬ 
tively  into  the  practical  working  of  electric  generating  com¬ 
panies  at  so  great  length  as  to  forestall  imprudent  action  on  the 
part  of  managers. 

Any  attempt  to  adapt  the  London  sliding  scale  for  gas  to 
electricity,  or  to  apply  any  similarly  constructed  dividing  scale 
to  it,  will  require  an  exhaustive  investigation  of  the  special 
character  of  the  electric  works  concerned,  and  the  utmost  care 
in  the  adjustment  of  the  standard  price  and  the  standard  divi¬ 
dend  and  its  increment  to  the  total  annual  hours  of  use  of  the 
electric  load. 

There  are  also  special  cases  of  the  transmission  of  elec¬ 
trical  energy  throughout  the  24  hours  of  and  for  every 
day  in  the  year  which  are  of  interest  only  to  the  few  contracting 
parties.  Elach  of  these  cases  should  have  a  special  study  as  a 
matter  of  large  importance. 


INTERIOR  WIRING  AND 
ILLUMINATION 


Show-Window  Lighting  lor  the  Small 
Merchant. 

Particular  attention  is  paid  to  the  lighting  of  the  show  win¬ 
dows  of  small  retail  dealers  in  Chicago  by  the  Commonwealth 
Edison  Company,  of  that  city.  A  special  proposition  is  made  to 
merchants  of  this  class.  The  wiring  for  show  windows  is  in¬ 
stalled  complete  with  lamps  and  individual  reflectors  at  the  rate 
of  $i  a  lamp,  to  which  10  cents  must  be  added  for  the  city  in¬ 
spection  fee  for  each  lamp,  with  minimum  fee  of  $1.  The  cus¬ 
tomer  guarantees  a  minimum  consumption  of  electricity  amount¬ 
ing  to  25  cents  a  lamp  per  month,  and  enters  into  contract  for 
one  year.  In  addition  the  central-station  company  paints  a  strip 
across  the  window,  concealing  the  line  of  lamps,  which  may  be 
suspended  on  an  iron  bar  perhaps  3  ft.  or  4  ft.  below  the  level 
of  the  top  of  the  window  and  close  to  the  glass.  This  strip 
must  not  exceed  10  in.  in  width,  under  this  arrangement,  and 
on  it  the  Commonwealth  Edison  Company  letters  the  name  of 
the  merchant  and  of  his  business,  as  “John  Smith,  Groceries.” 
Thus  the  strip  not  only  serves  to  conceal  the  lamps,  but  it  is 
also  a  sign  advertising  the  customer’s  business.  The  customer 
can  use  any  kind  of  incandescent  lamp  he  wishes,  so  long  as  the 
guarantee  as  to  energy  consumption  is  fulfilled.  The  lamps  are 
usually  spaced  i  ft.  apart  on  the  bar  holding  them  in  the  case 
of  ordinary  i6-cp  lamps.  If  tungsten  lamps  are  used  the  spac¬ 
ing  is  naturally  wider.  Should  the  customer  desire  to  use 
trough  lighting,  the  installation  charge  is  figured  at  the  rate 
of  $1.50  a  lamp. 

Shoe-Store  Window  Lighting. 

Shoe  merchants  require  a  comparatively  large  amount  of  light 
in  their  display  windows,  owing  to  the  nature  of  the  goods 
exhibited.  The  accompanying  illustration  shows  a  particularly 
attractive  shoe-store  front  on  State  Street,  Chicago,  where  the 
fronts  and  sides  of  the  two  show  windows  are  simply  large 
panes  of  plate  glass  fastened  at  the  corners.  The  goods  are 
lighted  from  above  by  three  rows  of  tungsten  lamps  with  pris¬ 
matic  glass  reflectors.  Each  window  is  provided  with  24  of 


SHOE-STORE  WINDOW  LIGHTING. 

these  lamps,  which  are  of  the  40-watt  size,  and  suspended  on 
bars  attached  to  the  ceiling  of  the  window  by  chains.  Hang¬ 
ings  are  provided  at  the  tops  and  sides  of  the  windows  to  con¬ 
ceal  the  lamps.  A  prominent  electric  sign  above  the  windows 
further  serves  to  call  attention  to  the  store  at  night.  The 
whole  display  is  one  well  calculated  to  arrest  the  attention  of 
any  one  in  the  vicinity. 
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FIG.  1. — ELEX:TRIC  sign  at  times  square,  new  YORK. 

electrical  devices,  are  very  realistic  indeed.  Incidentally,  the 
view  also  shows  billboards  lighted  by  means  of  high-powered 


INGER. 


ROLLER  COASTER  ILLUMINATION  BY  FLAMING  ARCS  AT  WHITE  CITY 
AMUSEMENT  PARK,  CHICAGO. 


this  illumination  serves  a  double  purpose,  for  it  not  only  makes 
the  roller  coaster  conspicuous  and  thus  have  an  advertising 
value,  but  it  also  makes  the  attraction  brighter  and  more  at¬ 
tractive  to  the  public.  There  are  five  of  the  70-ft.  poles,  and 
there  are  four  lamps  to  a  pole. 


Large  Animated  Signs  in  New  York  City. 


Every  central-station  manager  has  envied  New  York  its  huge 
electric  signs,  and,  what  with  increasing  numbers,  it  has  be¬ 
come  necessary  for  the  advertising  concerns  who  make  a 
specialty  of  this  business  to  introduce  novelties  from  time  to 
time ;  otherwise  the  advertising  merit  of  the  signs  is  not  what  it 
should  be.  At  the  present  time  there  are  being  operated  in 
New  York  two  large  signs  of  more  than  passing  interest.  One 
is  located  at  Times  Square  and  the  other  at  the  head  of  Long 
Acre  Square,  and  both  are  in  the  heart  of  the  hotel  and  theater 
district,  where  it  is  estimated  300,000  to  400,000  persons  pass 
every  24  hours.  The  signs  are  thus  viewed  by  the  most  cos¬ 
mopolitan  audience  that  is  brought  together  in  any  city  of  the 
world. 

The  sign  at  the  southwest  corner  of  Seventh  Avenue  and 
Forty-second  Street  is  shown  in  Fig.  i.  It  is  50  ft.  high  and  56 
ft.  wide,  and  is  designed  with  six  colors  and  3000  lamps.  The 
lady  herself  is  40  ft  high  and  her  parasol  is  15  ft.  in  diameter. 
The  sign  is  particularly  appropriate  for  the  situation — Times 
Square  being  one  of  the  windiest  spots  in  the  city — and  has  at- 


FIG.  2. — ELECTRIC  SIGN  ON  LONG  ACRE  SQUARE,  NEW  YORK. 

tungsten  lamps  instead  of  arc  lamps  which  have  been  used  for 
this  purpose  heretofore.  The  lamps  are  suspended  from  above 
and  are  enclosed  in  reflectors,  which  are  visible  in  the  en¬ 
graving. 
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Roller  Coaster  Illumination  by  Flaming  Arcs. 

At  the  southern  end  of  the  White  City  Amusement  Park  in 
Chicago  there  is  a  large  roller  coaster  known  as  the  “racing 
coaster,”  which  is  lighted  by  an  installation  of  flaming-arc 
lamps  that  possesses  some  features  of  interest.  The  area  cov¬ 
ered  by  this  amusement  device  is  reported  to  be  900  ft.  long 
and  100  ft.  wide,  or  90,000  sq.  ft.  The  roller  coaster  is  illumi¬ 
nated  in  all  its  parts  very  brilliantly  by  20  flaming-arc  lamps. 
These  lamps  are  suspended  from  posts  at  a  height  of  70  ft. 
from  the  ground  in  the  manner  shown  in  the  accompanying 
illustration. 

The  lamps  are  lowered  to  a  platform  beneath  for  trimming. 
It  was  originally  intended  to  outline  the  coaster  in  i6-cp  incan¬ 
descent  lamps,  and  if  this  had  been  done  3000  lamps  would  have 
been  needed,  or  a  total  of  48,000  cp.  The  candle-power  of  the 
present  equipment  is  calculated  to  be  44,000,  showing  a  saving 
for  the  arc  lamps  of  4000  cp.  The  consumption  of  energy  for 
the  20  arc  lamps  is  reported  to  be  but  ii  kw  per  hour  compared 
with  165  kw  per  hour  for  carbon  incandescent  lamps.  The 
saving  in  copper  is  said  to  have  been  30  per  cent,  while  it  is 
asserted  that  the  general  illumination  is  about  50  per  cent  bet¬ 
ter  with  the  arc  lamps  on  posts  than  would  have  been  the  case 
had  the  structure  been  outlined  in  incandescent  lamps.  The 
whole  area  is  illuminated  with  almost  daylight  intensity,  and 


tracted  more  attention  perhaps  than  any  electrical  display  ever 
put  up  in  New  York.  The  falling  of  the  rain  and  the  switch¬ 
ing  about  of  the  lady’s  skirt,  all  of  which  are  produced  by 
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Fig.  2  is  a  view  of  the  sign  located  at  the  apex  formed  by  Street,  one  on  Calhoun  Street  and  one  on  West  Main  Street, 

the  intersection  of  Broadway  and  Seventh  Avenue  at  Forty-  The  installation  consists  of  four  arches  to  the  block  with  lo 
seventh  Street.  The  sign  is  6o  ft.  high  by  50  ft.  wide.  The  lOO-watt  tungsten  lamps  on  each  arch.  These  lamps  are  oper- 

ietters  “C  and  C”  are  each  12  ft.  high  by  15  ft.  wide.  The  bot-  ated  in  multiple  on  no-volt  lighting  circuits.  The  arch  is 

tie  is  35  ft.  long  and  the  rays  denoting  its  effervescence  shoot  made  of  conduit  with  outlets  spaced  at  regular  intervals  for 
43  ft.  into  the  air.  The  mechanism  of  the  sign  causes  it  to  the  10  lamps  on  each  arch.  This  conduit  is  supported  by 

make  three  distinct  flashes.  The  first  shows  simply  the  bottle  galvanized-iron  strands  attached  to  buildings  on  each  side  of 

and  the  lettering;  the  second  shows  the  effect  of  the  cork  be¬ 
ing  “popped”  and  the  contents  of  the  bottle  shooting  into  the 
the  the  liberated  down  the 

neck  of  the  bottle.  The  lower  portion  of  the  sign  is  a  painted 
by  so  it  makes  an  effective 

advertisement  by  day  as  as  by  There  over 

the 


Dry-Goods  Store  Window  Lighting, 


the  large  show  the  State 

dry-goods  store  of  Charles  A.  Stevens  & 

very  efflciently  by  100-watt  tungsten 
lamps  There  are 

two  windows,  each  28  ft.  long,  8  ft.  deep  and  17  ft.  4  in.  high. 

Each  window  is  provided  with  14  lamps  placed  as  close  to  the  special  street  illumination,  Columbia  street,  fort  wayne, 
ceiling  as  practicable  and  close  to  the  glass  of  the  window. 

The  reflectors  are  not  seen  from  the  outside,  as  the  upper  part 
of  the  window  is  concealed  by  curtains.  In  the  illustration  given 
herewith  the  lamps  which  are  apparently  seen  are  reflections 
from  the  actual  lamps  from  the  glass  partitions  in  the  back  of 
the  window.  Electricity  is  purchased  from  the  Commonwealth 


the  street.  The  feeders  for  the  arches  are  also  placed  in  con¬ 
duits  and  are  run  along  the  face  of  the  buildings  from  an  alley 
in  the  center  of  the  block;  if  there  is  no  alley,  the  feeders  are 
run  from  one  end  of  the  block,  connected,  of  course,  to  a  trans¬ 
former  placed  in  one  of  these  locations.  The  installation  was 
made  by  the  municipal  (ilectric  light  plant  of  Fort  Wayne,  and 
electricity  is  furnished  by  the  same  plant.  It  is  understood  that 
the  merchants  pay  $500  per  street  block  for  the  first  year  for 
the  installation  and  maintenance  of  this  lighting.  After  the 
first  year  the  price  is  to  be  $300  per  year  for  the  same  service, 
but  the  entire  equipment  is  to  remain  the  property  of  the  city. 


Show  Window  Lighting  at  Chicago 


Seven  large  show  windows  are  a  conspicuous  feature  of  the 
Electric  Shop  of  the  Commonwealth  Edison  Company,  corner  of 
Michigan  Avenue  and  Jackson  Boule- 
vard,  Chicago.  In  these  windows  are 
displayed  many  beautiful  electric  table 
I  n  lamps  and  shades,  as  well  as  numerous 

I  I  electric  cooking  and  heating  devices  and 

I  I  I  other  objects  of  utility.  The  plan  of 

I  I  lighting  adopted  for  night  illumination 

I  H  is  rather  out  of  the  ordinary,  but  can  be 

understood  by  an  examination  of  the  ac- 
companying  drawing,  representing  a 
III  11^  window  in  cross-section.  Depending 

s  ||  from  the  roof  of  the  window  is  a  hand- 

3  I  I  some  screen  or  trough  of  art-glass  about 

I  i|  12  in.  deep  and  12  in.  wide.  Within 

I  this  enclosure,  which  is  open,  of  course, 

I  _  at  the  bottom,  are  placed  10  60-watt 


URY-GOODS  STORE  WINDOW  LIGHTING. 


Edison  Company.  Although  the  lamps  are  placed  very  high,  the 
light  is  thrown  where  wanted  and  confined  to  the  window  by 
the  reflectors,  and  the  illumination  is  of  very  satisfactory  char¬ 
acter,  pleasing  to  the  owner  and  attractive  to  passersby,  for  the 
goods  displayed  are  clearly  and  well  lighted  without  the  source 
of  light  being  obtrusive.  For  effective  bringing  out  of  the  goods 
on  display  the  illumination  is  not  surpassed  by  that  of  any  show 
window  on  the  street,  while  the  watts  per  lineal  foot  of  win¬ 
dow  is  only  50,  which  is  considerably  less  than  is  used  in  some 
neighboring  windows  where  tungsten  lamps  are  used  without 
precautions  for  confining  the  light  to  the  window  and  conceal¬ 
ing  the  sources  of  light  from  the  eye. 


Special  Illumination  at  Fort  Wayne,  Ind 


Following  the  example  of  Grand  Rapids,  Mich.,  and  some 
other  cities  a  number  of  merchants  in  Fort  Wayne,  Ind.,  have 
caused  the  erection  of  a  special  system  of  street  lighting  by 
arches  spanning  the  street,  as  shown  in  the  illustration,  which 
represents  a  portion  of  Columbia  Street  in  Fort  Wayne  at  night. 
There  are  two  blocks  of  this  arch  street  lighting  on  Columbia 
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horizontally  in  reflectors,  the  light  being  diffused  through  the 
frieze,  which  is  of  handsome  coloring,  producing  a  fine  effect 
on  the  inside  of  the  store. 


Window  Lighting  in  New  York. 


Electric  store-window  lighting  is  fast  becoming  an  unassail¬ 
able  stronghold  in  New  York,  as  evidenced  by  the  hundreds  of 
brightly  lighted  display  windows  in  the  business  districts  of  the 
city. 

This  illumination  may  be  divided  into  two  main  classes, 
according  to  the  purpose  that  they  are  chiefly  intended  to 
serve;  first,  that  in  which  the  object  is  to  display  the  goods, 
and,  secondly,  that  in  which  the  object  is  to  draw  the  atten¬ 
tion  of  those  passing  at  a  distance  from  the  window.  It  will 
be  noticed  that  in  well-lighted  stores,  even  where  a  great  dis¬ 
play  of  light  is  made  outside  by  the  aid  of  luminous  or  flaming- 
arc  lamps,  that  in  addition  the  store  window  itself  is  taken  care 
of  by  independent  concealed  lamps,  generally  placed  at  the 
borders  or  tops  of  the  windows,  full  advantage  being  taken  of 
reflecting  mirror  and  other  patent  systems,  such  as  “Linolite.” 

Tungsten  lamps  are  being  rapidly  adopted  for  window  light¬ 
ing,  and  have  met  with  universal  satisfaction.  As  an  example 
of  this,  the  show  windows  of  A.  Powell  &  Company’s  store. 


Street.  The  front  windows  have  been  equipped  with  tungsten 
lamps,  and  the  illumination  is  greater  .in  amount  than  any  ever 
before  obtained  in  show-window  lighting.  The  ceiling  above 
the  two  windows  and  the  entrance  has  been  studded  with  a 
total  of  8o  1 00- watt  tungsten  lamps.  E^ch  lamp  is  equipped 


FIG.  3. — CLOTHING  STORE  FRONT. 


with  a  prismatic  reflector  which  concentrates  the  light  directly 
beneath  it,  thereby  securing  650  downward  candle-power  from 
each  80-cp  lamp.  The  total  downward  candle-power  in  each 
window  is  in  excess  of  25.000.  and  the  illumination  at  the  bot- 


FIG.  I. — TUNGSTEN  WINDOW  LIGHTING  IN  CLOTHING  STORE  AND  HABERDASHERY. 

827  and  829  Broadway,  are  notable.  The  width  of  the  store  is  tom  of  each  window  is  100  candle-feet,  as  shown  by  a  recent 

ft.;  in  one  window  there  are  three  250-watt  tungsten  units  illuminometer  test.  When  it  is  remembered  that  one  to  two 

on  the  ceiling,  and  the  other  window  has  two  250-watt  tungsten  candle-feet  is  a  very  satisfactory  illumination  for  ordinary 

units.  The  upper  trimmings  of  the  windows  are  white,  to  fur-  reading,  and  that  lo  candle-feet  is  probably  the  maximum 


nish  a  contrasting  color  to  the  goods.  The  installation,  in- 
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FIG.  2. — WINDOW  OF  EDISON  COMPANY  S  OFFICE. 


FIG.  4. — DRUG  STORE  WINDOW  LIGHTING. 


eluding  the  store  lighting,  has  proved  highly  satisfactory  to  the  illumination  ever  required,  even  where  the  most  exacting 

owners.  work  is  carried  on,  such  as  etching  and  draughting,  the  figures 

Another  notable  window  lighting  installation  is  that  of  the  given  above  will  convey  some  idea  of  the  intensity  of  the 

New  York  EUlison  Company’s  office  at  124  West  Forty-second  illumination  in  these  windows. 


September  2,  1909. 
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Generators,  Motors  and  Transformers. 

Turbo-Dynamos. — An  account  of  the  joint  discussion  which 
followed  the  three  papers  of  Groddeck,  Rosenberg  and  Ziehl, 
all  of  which  have  been  noticed  in  the  Digest.  Czeija  referred 
to  the  use  of  radial  ventilating  slits  by  the  British  Westing- 
house  Company.  He  thinks  that  the  use  of  ventilating  channels 
which  are  perpendicular  to  the  plane  of  lamination  is  more 
effective  for  carrying  the  heat  off ;  in  this  way  the  troublesome 
noise  is  also  reduced.  As  to  the  regulation  of  the  voltage  of 
alternators,  he  referred  to  a  method  using  a  principle  of  Blon- 
del.  A  transformed  current  proportional  to  the  current  of  the 
generator  is  supplied  to  the  armature  of  the  exciter,  which 
rtms  in  synchronism  with  the  generator.  This  current  reacts 
on  the  field  of  the  exciter  in  such  a  way  that  an  exciting  cur¬ 
rent  can  be  taken  from  the  commutator  suitable  for  the  theo¬ 
retically  exact  maintenance  of  constant  voltage  at  the  termi¬ 
nals,  independent  of  the  strength  and  the  phase  of  the  generator 
current.  The  Siemens-Schuckert  Company  has  used  this  com¬ 
pounding  method  with  good  success  in  such  cases  in  which 
there  is  a  rapid  variation  of  load  and  phase  difference,  as,  for 
instance,  for  traction  purposes.  Charlet,  Epstein  and  Schueler 
did  not  think  that  the  entirely  compensated  machine  is  so  much 
superior  to  the  interpole  machine,  as  claimed  by  Ziehl’s  paper, 
but  Ziehl  maintained  that  the  entirely  compensated  machine  is 


the  intrinsically  superior  type  and  summed  up  the  reasons  for 
his  opinion. — Elek.  Zeit.,  Aug.  12. 

Commutation. — Rudenberg. — 'An  illustrated  translation  in 
abstract  of  his  recent  German  paper  on  commutation  for 
dynamo-electric  machinery.  As  noted  before,  the  article  is  an 
advance  on  the  usual  theories  of  commutation  in  so  far  as  it 
considers  the  important  part  played  by  the  paths  in  parallel 
with  the  armature  coils  as  they  leave  short-circuits.  A  cri¬ 
terion  is  deduced  which  shows  the  conditions  under  which  these 
shunt  circuits  may  prevent  a  serious  rise  of  pressure  or  dan¬ 
gerous  current  density  at  the  leaving  brush  tip,  and  at  the  same 
time  the  excellent  influence  exerted  by  the  equalizing  connec¬ 
tions  during  short-circuit  is  emphasized. — Lond.  Electrician, 
Aug.  13. 

Heating  of  Magnet  Coils. — G.  T.  Williams. — An  account  of 
an  experimental  investigation  in  which  the  author  separates 
the  heat  losses  experimentally.  He  finds  that  about  one-half  is 
dissipated  by  convection,  the  remainder  being  removed  by 
•  radiation  and  conduction.  One-half  of  that  removed  by  con¬ 
vection  is  accounted  for  by  the  fanning  action  of  the  armature. 
— Lond.  Electrician,  Aug.  13. 

Lamps  and  Lighting. 

Incandescent  Lamps. — ^A.  C.  Jolley. — An  account  of  an  in¬ 
vestigation  of  various  types  of  incandescent  lamps.  The  fol- 


Outside  of  the  quantity  and  quality  of  the  light  from  this 
tungsten  installation,  the  lighting  is  particularly  effective  on 
account  of  the  fact  that  the  sources  of  light  are  completely  con¬ 
cealed  from  the  eyes  of  the  passerby.  This  is  a  very  necessary 
condition,  so  far  as  the  effective  displaying  of  goods  in  a  show 
window  is  concerned;  for  if  bare  lamps  of  high  intrinsic  bril¬ 
liancy  are  placed  in  the  field  of  vision  the  ability  of  the  eye  to 
discern  any  neighboring  objects  is  materially  lessened.  That 
this  fact  is  not  generally  recognized  is  very  evident  from  an 
examination  of  the  methods  employed  in  lighting  the  average 
show  window. 


To  the  Editors  of  Electrical  World: 

Sirs  : — 'The  tungsten  lamp  has  provoked  much  discussion, 
especially  in  relation  to  its  effect  on  central-station  revenue. 
One  of  the  most  important  factors  in  this  connection  appears, 
however,  to  have  been  overlooked,  namely,  the  relative  list  of 
lamps  of  different  candle-powers. 

The  cost  of  manufacturing  the  2S-watt  lamps  is  about  as  great 
as  that  of  the  40-watt  and  60-watt  sizes,  the  cost  of  the  two 
latter  being  about  the  same.  If  the  prices  of  the  lamps  had 
been  made  nearly  equal,  the  cost  price  of  the  25-watt  size  being 
put  at,  say,  $1,  the  40-watt  at  $1.05  and  the  60-watt  at  $1.10,  no 
doubt  many  consumers  who  now  use  the  25-watt  size  would 
have  used  the  larger  sizes,  to  the  great  advantage  of  the  cen¬ 
tral  station  as  well  as  to  the  manufacturer. 

In  Europe  the  40-watt  and  60-watt  sizes  are  sold  at  the  same 
price,  and  some  German  manufacturers  up  to  within  a  short 
time  charged  more  for  the  25-watt  size  in  large  lots  than  for  the 
lamps  of  higher  candle-power.  This  has  encouraged  the  sale 
of  the  larger  sizes  to  everybody’s  advantage,  including  the  con¬ 
sumer,  for  he  is  getting  more  light  than  formerly  with  no  in¬ 
creased  cost. 

If  the  three  sizes  were  sold  at  a  uniform  price,  the  large-size 
lamps  would,  no  doubt,  sell  in  largest  numbers,  and  the  public 
would  get  accustomed  to  larger  units,  thus  naturally  increasing 
central-station  revenue.  If,  instead  of  raising  the  price  of  the 
25-watt  size  to  that  of  the  40-watt,  the  price  were  reduced  on 
the  40-watt  and  60-watt  sizes  to  that  of  the  25-watt,  the  effect 
on  the  lighting  industry  would  unquestionably  be  very  material 
and  advantageous. 

New  York.  Louis  J.  .A.uerbacher. 


method  of  advertising  can  be  made  as  effective  as  where  goods 
are  displayed  under  such  an  illumination  as  that  described, 
before  the  eyes  of  the  thousands  who  traverse  the  prominent 
streets  of  a  large  city  by  night. 


Letter  to  the  Editors. 

Low  vs.  High  Candle-Power  Tungsten 
Lamps. 


FIG.  5. — SIGN  AND  WINDOW  LIGHTING  IN  TAILOR  SHOP. 


The  accompanying  illustrations  show  several  examples  of 
excellent  window  lighting.  It  may  be  of  interest  to  remark 
upon  the  cost  which  is  incurred  in  order  to  secure  the  results 
in  the  Edison  office.  .\t  the  highest  rate  for  energy  charged 
by  the  New  York  Edison  Company,  the  cost  of  burning  this 
installation  for  one  hour,  including  the  cost  of  renewing  the 
tungsten  lamps,  is  approximately  $i ;  at  the  wholesale  rate, 
this  hourly  cost  would  be  reduced  by  nearly  one-half.  It  must 
be  remembered  that  this  window  is  probably  the  most  bril¬ 
liantly  lighted  one  in  the  world,  and  that  an  installation  cost¬ 
ing  a  small  fraction  of  the  above  amount  would,  in  the  major¬ 
ity  of  cases,  be  sufficient  to  accomplish  results. 

This  form  of  advertising  reaching  such  a  large  number  of 
people  is  carried  on  at  comparatively  low  cost.  No  other 
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lowing  four  types  were  tested:  i6-cp,  loo-volt  carbon  lamp; 
SS-watt,  loo-volt  osram  lamp;  loo-volt  tantalum  lamp  and  16-cp 
graphitized  carbon  lamp.  The  horizontal  candle-power,  power 
consumption  and  resistance  of  each  lamp  were  determined 
and  plotted  against  the  voltage  in  Figs,  i  to  4.  By  plotting 
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insuring  a  highly  conductive  joint  and  the  use  of  air  current 
renders  it  unnecessary  to  carry  out  the  fusing  operation  in  a 
chamber  filled  with  an  inert  gas. — Lond.  Elec.  Eng’ing,  Aug.  5. 

Metallic  Filament. — A  note  on  two  recent  British  patents  of 
C.  Trenzen  and  F.  R.  Pope  (14,852  and  14,853,  1908;  Aug.  5, 


FlU.  I. — TARWtN  LAMP. 

logarithmic  curves  the  law  for  the  variation  of  candle-power 
with  voltage  V  has  been  found  in  each  case.  For  the  carbon 
lamps  it  is: 

cp  =  3.2V*^  X  10  for  values  above  85  volts, 
and 

cp  =  i.26V^*^  X  I0'“  for  values  below  85  volts. 

In  the  case  of  the  graphitized  carbon  filament  it  is : 

cp  =  1.91  lO"*  for  values  above  95  volts, 

and 

cp  =  i.66V”^X  I0‘“  for  values  below  95  volts. 

For  the  purely  metallic  filaments  there  is  no  break  in  the 
law,  which  for  tantalum  lamps  is  cp  =  1.59V*"  X  iO“’,  and 
for  the  osram  (tungsten  filament  cp  =  4.79V’^  X  lO"’.  The 
author  then  refers  to  filament  temperatures  and  discusses  the 
application  of  the  radiation  laws.  Reference  is  made  to 
Nemst’s  value,  2092  deg.  C.  absolute,  for  the  temperature  at 
which  a  black  body  emits  i  hefner  per  square  millimeter,  and 
which  he  proposes  as  a  definition  of  the  unit  of  light.  The 
temperature  of  the  crater  of  the  open  arc  is  estimated  as  3630 
deg.  C.  The  article  is  to  be  continued. — Lond.  Electrician, 
.\ug.  13, 

Metallic-Filament  Lamp. — A  note  on  a  recent  British  patent 
of  S.  Marietti  (14,483,  1908;  July  29,  1909)  for  fusing  of  metal¬ 
lic  filaments  to  supports.  The  end  of  the  support  or  leading-in 
wire  is  flattened  out  and  bent  into  tubular  shape,  and  the  fila¬ 
ment  i-*  passed  through  this  portion,  which  is  bent  at  right 
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FIG.  3. — TANTALUM  LAMP. 

1909).  The  first  specification  relates  to  a  process  of  manufac¬ 
turing  filaments  of  titanium  by  mixing  the  mixture  of  titanium 
and  titanium  nitride  obtained  by  treating  titanic  acid  with  am¬ 
monia  with  a  binding  agent  containing  carbon.  On  heating  fila¬ 
ments  squirted  from  this  mixture,  the  carbon  combines  with 
the  nitride  to  form  titanium  cyanide,  which  evaporates,  leaving 
a  pure  titanium  filament.  In  the  second  specification,  a  process 
in  which  a  non-carbonaceous  aqueous  solution  of  a  tungsten- 
ammonium  salt  is  squirted  into  a  water-absorbing  liquid,  as 
alcohol,  is  described.  Stopping  up  the  dies  is  said  to  be  ob¬ 
viated  as  the  filament  is  coagulated  after  the  mass  has  been 
passed  through. — Lond.  Elec.  Eng’ing,  Aug.  12. 

Arc  Lighting. — L.  Bloch. — The  conclusion  of  his  paper  read 
before  the  Berlin  Electrical  Society  on  recent  progress  in  street 
lighting.  In  the  concluding  instalment,  the  author  refers  to  the 
great  favor  which  the  flame-arc  lamps  with  “.\lba  carbons’” 
(recently  also  called  “T.  B.  carbons”)  have  found  in  Germany. 
They  belong  to  the  class  of  “effective  arc”  carbons  impregnated 
with  salts.  The  special  feature  is  a  thick  impregnated  core, 
consisting  mainly  of  the  illuminating  salts,  within  a  thin  sur¬ 
rounding  cylinder  of  pure  carbon.  The  carbons  are  placed  ver¬ 
tically  one  above  the  other.  The  arc  is  comparatively  long  be- 
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FIG.  2. — METALLIC-FILAMENT  LAMP. 

angles  to  the  wire.  An  arc  is  struck  from  the  tubular  end  of 
the  support  to  an  electrode  and  the  whole  fused  together,  while 
a  current  of  air  is  directed  onto  the  joint  and  away  from  the 
filament  to  prevent  the  hot  gases  from  oxidizing  the  latter. 
The  tubular  formation  protects  the  filament  from  oxidation. 
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FIG.  4. — OSRAM  LAMP. 

cause  almost  the  complete  light  comes  from  the  arc  itself  and 
not  from  the  incandescent  ends  of  the  carbons.  The  construc¬ 
tion  of  the  Allgemeine  Elektricitats-Gesellschaft  flame-arc  lamp, 
with  Alba  carbons,  with  and  without  globe,  is  shown  in  Fig. 
5.  The  lamp  gives  an  almost  pure  white  light  in  comparison 
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with  which  the  light  of  ordinary  arc  lamps  looks  pale  and 
blue.  The  light  is  at  least  as  quiet  as  that  of  “intensive  flame- 
arc  lamps.”  Fig  6  gives  comparative  curves  of  direct-current 
arc  lamps  for  15  amp  and  825  watts,  all  with  an  opal  glass 
globe.  Curve  A  refers  to  the  flame-arc  lamp  with  .\lba  car- 


FIG.  5. — FLAMING-ARC  LAMP. 


l)ons,  Curve  B  to  intensive  flame-arc  lamps  with  “effective 
arc”  carbons,  and  Curve  C  to  the  ordinary  arc  lamp  with  pure 
carbons.  The  curves  give  the  distribution  of  light  in  hefner 
candles.  Finally,  the  efficiency  of  Alba  carbons  is  still  some¬ 
what  higher  than  that  of  effective  arc  carbons  in  intensive 
flame-arc  lamps.  The  former  consume  0.14  watt  to  0.15  watt, 
the  latter  0.16  watt  to  0.18  watt  per  hefner  candle  of  lower 
hemispherical  candle-power,  neglecting  the  loss  in  the  series  re- 
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FIG.  6. — COMPARATIVE  LIGHT  DISTRIBUTION  CURVES. 

sistance  and  in  the  globes.  Flame-arc  lamps  with  Alba  carbons 
are  about  three  times  as  effective  as  ordinary  arc  lamps  with 
pure  carbons.  The  efficiency  of  Alba  carbon  lamps  is  also 
high  for  currents  as  low  as  6  amp.  These  lamps  are 
also  applicable  for  low  arc  voltages,  so  that  three  lamp^ 
may  be  connected  in  series  at  no  volts  and  six  lamps  at  220 
volts.  The  Alba  arc  lamp  is,  therefore,  useful  for  street  lamps 
of  strong,  medium  or  low  intensity  and.  is  quite  economical  in 
any  case.  It  needs  attendance,  but  the  attendance  is  less  than 
with  intensive  flame-arc  lamps.  “It  seems  that  the  flame-arc 
lamp  with  Alba  carbons  will  soon  become  of  considerable  im¬ 
portance,  especially  for  alternating-current  networks.  In  this 
case  it  offers  a  solution  of  the  difficulties  found  heretofore  in 
the  use  of  effective  arc  carbons,  with  full  utilization  of  the 
higher  efficiency.”  The  author  then  gives  some  data  on  street 
lighting  in  Berlin  with  flame-arc  lamps  with  Alba  carbons,  and 
concludes  that  under  ordinary  conditions  electric  lighting  with 
flame-arc  lamps  with  Alba  carbons  or  with  intensive  flame-arc 
lamps  is  more  economical  than  lighting  with  inverted  gas 
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lamps.  Finally,  it  is  pointed  out  that  the  possible  control  of 
electric  lamps  from  a  distance  is  a  distinct  advantage  over  gas 
lighting,  especially  in  large  networks. — Elek.  Zeit.,  Aug.  I2. 

Street  Lighting. — An  account  of  the  discussion  which  fol¬ 
lowed  the  paper  of  Bloch  on  recent  progress  in  street  lighting. 
Mollenkopf  refers  to  recent  attempts  to  obtain,  with  carbons 
arranged  side  by  side,  a  similar  distribution  of  the  light  as 
with  carbons  one  above  the  other.  This  is  accomplished  by 
using  certain  glass  globes  (“Dioptrische  Innenglass”).  These 
globes  have  prismatic  rings  at  their  lower  part,  so  that  the 
light  rays  are  deflected  more  into  a  horizontal  direction.  The 
speaker  thought,  however,  that  this  was  a  very  artiflcial  remedy 
and  breakage  of  the  globe  might  result.  Passavant  emphasized 
that  the  effective  arc  lamp,  with  its  excellent  efficiency,  has,  in 
fact,  been  the  decisive  factor  in  obtaining  the  superiority  for 
electric  lighting  over  gas  lighting.  But  it  has  the  great  disad¬ 
vantage  of  high  cost  and  of  relatively  short  hours  of  burning. 
With  titanium  and  similar  arc  lamps,  attempts  have  been  made 
to  increase  further  the  economy  and  to  prolong  the  life  of  the 
electrodes.  He  thinks  further  progress  must  be  looked  for  from 
the  invention  of  electrodes  with  a  longer  life.  Kuhlmann 
referred  in  a  complimentary  manner  to  the  use  of  tungsten 
lamps  for  street  lighting  in  the  United  States  (Grand  Rapids). 
Elek.  Zeit.,  Aug.  12. 

Relighting  of  the  Carbon  Arc. — J.  A.  Pollock,  E.  M.  Wel- 
LiscH  AND  A.  B.  B.  Ranclaud. — An  illustrated  abstract  of  their 
paper  read  before  the  Royal  Society  of  New  South  Wales,  in 
which  the  relation  between  the  potential  difference  across  the 
carbons  and  the  maximum  time  of  interruption  of  the  circuit 
within  which  the  arc  will  re-form  is  investigated.  The  effect 
of  the  relative  positions  df  the  carbons  is  also  dealt  with. — 
Lond.  Electrician,  .\ug.  13. 

Generation,  Transmission  and  Distribution. 

Paris. — Some  further  notes  on  the  rearrangement  of  the  elec¬ 
tricity  supply  in  Paris,  which  has  already  been  noticed  in  the 
Digest.  It  is  the  intention  eventually  to  erect  two  large  sta¬ 
tions,  one  in  the  north  and  one  in  the  south  of  Paris.  The 
undertakings  of  the  original  “sectors,”  which  are  now  ab¬ 
sorbed  by  a  new'  company,  are  being  linked  up.  Some  of  the 
smaller  generating  stations  are  being  shut  down  and  new  sub- 
.-tations  established.  Direct  current  at  no  volts  on  the  three- 
wire  and  five-wire  system  is  distributed  in  the  more  central 
districts,  and  single-phase  and  two-phase  alternating  currents 
in  the  more  outlying  parts.  A  great  part  of  the  supply  will 
be  from  the  St.  Denis  station  for  the  present. — Lond.  Elec. 
Eng’ing,  Aug.  12. 

Manchester. — An  abstract  of  last  year's  financial  report  of 
the  municipal  central  station  of  Manchester.  Private  con¬ 
sumers  required  37,150,022  kw-hours,  public  lighting  99.593  kw- 
hours  and  the  tramways  29,675,249,  while  no  less  than  6,791,020 
kw-hours  were  used  on  the  works.  The  energy  lost  in  distri¬ 
bution  or  unaccounted  for  only  amounted  to  16.96  per  cent  of 
the  kw-hours  generated,  a  much  smaller  figure  than  that  for 
several  years  past.  The  maximum  supply  demanded  was 
20,956  kw  on  the  lighting  and  power  mains,  equivalent  to  a 
load  factor  of  20.5  per  cent,  and  10,162  kw  on  the  traction  sys¬ 
tem,  the  latter  load  factor  being  33.3  per  cent,  while  the  load 
factor  for  the  whole  undertaking  works  out  at  24.6  per  cent, 
compared  with  25.39  per  cent  in  the  previous  year.  The  plant 
capacity  amounted  to  39,300  kw  on  March  31.  The  cost  per 
kw-hour  sold,  not  including  capital  charges,  was  1.32  cents, 
and  including  capital  charges  2.40  cents;  the  total  receipts  2.64 
cents  per  kw-hour. — Lond.  Electrician,  .\ug.  13. 

Traction. 

Bearing  Friction  and  Power  Consumption. — M.  B.  Ayres. — 
An  article  in  which  the  author  analyzes  the  power  consumption 
of  a  41-ton  interurban  car  on  a  typical  run  of  one-half  mile  in 
80  seconds,  separating  the  consumption  required  for  each  of  the 
several  factors,  such  as  loss  in  rheostats,  acceleration,  loss  in 
motors,  wind  friction  and  bearing  and  track  friction.  Track 
and  bearing  friction  accounts  for  9.55  per  cent  of  the  total  en- 
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ergy  supplied.  The  percentage  of  saving  in  power  required  if 
this  friction  is  eliminated  entirely  is  even  larger,  running  up 
as  high  as  42  per  cent  in  some  cases,  where  frequent  stops  are 
made. — Elec.  Rail.  Jour.,  Aug.  21. 

Rapid  Transit  for  Berlin. — R.  Petersen. — An  article  in  which 
the  author  speaks  against  the  present  policy  of  the  suburbs  of 
Berlin,  which  intend  to  permit  rapid  traction  only  in  the  form 
of  tunnel  roads.  He  urges  that  the  construction  of  tunnels 
should  be  restricted  to  the  city  itself,  where  rapid  traction  in 
other  forms  is  impossible.  He  calls  attention  to  the  very  poor 
financial  results  obtained  by  some  tunnel  roads,  especially  in 
London. — Elek.  Zeit.,  Aug.  12. 

Railless  Traction. — A  note  stating  that  railless  traction  is 
advocated  for  the  extension  of  the  trolley  system  in  Madras. 
The  first  cost  is  less  than  with  the  trolley  system  and  the  con¬ 
struction  is  quicker.  The  trolley  arm  is  constructed  to  give  a 
lateral  deviation  of  10  ft.  on  either  side  of  the  overhead  wires. 
— Lond.  Elec.  Eng’ing,  Aug.  12. 

Cableway. — L  Dubois. — .\n  illustrated  description  of  the 
electrically  operated  aerial  cableway  for  lifting  passengers  on 
the  slope  of  the  Wetterhorn  Mountain,  in  Switzerland.  Great 
care  has  been  taken  in  providing  safety  and  braking  devices. — 
Lond.«  Electrician,  Aug.  6. 

Rail  Welding. — ^An  illustrated  article  on  the  electric  welding 
of  rail  bonds. — Lond.  Electrician,  Aug.  13. 

Installations,  Systems  and  Appliances. 

Electric  Lifting  and  Central  Stations. — C.  von  Miller. — 
Wherever  possible  the  author  recommends  a  flat  rate.  The 
lamps  used  in  different  rooms  he  divides  into  four  classes  ac¬ 
cording  to  the  probable  number  of  hours  for  which  they  are 
used;  he  provides  a  flat  rate  for  each  class.  This  has  proved 
quite  successful  in  various  water-power  stations.  In  steam- 
power  stations  he  seems  to  prefer  measurement  of  the  energy 
by  meters,  but  he  strongly  urges  to  allow  a  discount  on  monthly 
consumption  and  not  yearly  consumptioh. — Elek.  Zeit.,  Aug.  5. 

Electric  Conditioning  Oven. — An  illustrated  description  of  an 
electric  conditioning  oven  for  use  in  the  textile  industry.  It 
is  much  more  quickly  ready  for  use  than  a  gas  furnace,  and  its 
temperature  regulation  is  perfect.  The  apparatus  is  likely  to 
interest  cemtral-station  engineers,  particularly  those  in  the 
woolen  and  -worsted  districts. — Lond.  Electrician,  July  30. 

f 

Wires,  Wiring  and  Conduits. 

Bonding  and  Earthing. — G.  W.  Partridge. — A  communication 
with  respect  to  the  recent  article  of  W.  J.  U.  Sowter  on  bond¬ 
ing  and  grounding.  The  present  writer  upholds  the  principle 
of  bonding,  but  points  out  that  there  is  great  difficulty  in  pro¬ 
viding  a  good  ground  so  as  to  cause  the  fuse  or  circuit-breaker 
to  act  when  a  failure  of  insulation  occurs.  A  plate  buried  in 
the  earth  is  not,  in  his  opinion,  a  good  enough  ground  connec¬ 
tion  for  large  installations.  He  suggests  the  use  of  a  safety 
device  consisting  of  two  metal  plates  separated  by  a  mica  disk 
between  the  outer  concentric  system  and  the  ground  wire  con¬ 
nected  to  the  transformer  at  the  end  of  the  feeder.  If  the 
pressure  across  the  plates  rises  above  a  certain  amount,  owing 
to  the  failure  of  the  transformer,  the  gap  is  bridged  and  the 
outer  of  the  system  is  used  as  a  return  path,  causing  a  complete 
short-circuit.  He  concludes  with  a  warning  with  regard  to  the 
use  of  series  transformers. — Lond.  Elec.  Eng’ing,  Aug.  12. 

Electrophysics  and  Magnetism. 

Magnetic  Properties  of  Copper  Alloys. — A.  D.  Ross  and 
R.  C.  Gray. — An  abstract  of  a  paper  read  before  the  Royal 
Society  of  Edinburgh.  Manganese-aluminum  bronzes  exhibit 
less  hysteresis,  but  are  also  less  magnetic,  after  quenching.  If 
rich  in  copper  they  are  more  magnetic  at  — 190  deg.  C.  than 
at  15  deg.  C.  Continued  baking  reduces  the  susceptibility  and 
increases  the  hysteresis  toward  definite  limits.  In  Heusler 
alloys  containing  76  per  cent,  62  per  cent  and  55  per  cent  cop¬ 
per,  respectively,  and  the  remainder  manganese  and  aluminum 
in  atomic  proportions,  the  critical  temperatures  are  280  deg.  C., 
500  deg.  C.  and  345  deg.  C.  The  quenching  and  liquid  air 


effects  in  the  Heusler  alloys  are  very  similar  to  those  in  Cu»Al. 
— Lond.  Electrician,  Aug.  6. 

Gamma  Rays. — A.  S.  Eve. — An  account  of  an  experimental 
investigation  of  primary  and  secondary  gamma  rays.  Some  of 
the  chief  results  are  as  follows:  Change  of  hardness  of  the 
gamma  rays  makes  little  difference  in  the  relative  intensities  of 
the  incident  corpuscular  secondary  radiation  from  various  ele¬ 
ments,  and  the  intensities  follow  the  order  of  atomic  weights  of 
the  radiators.  Change  in  hardness  of  the  gamma  rays  makes 
a  marked  difference  in  the  relative  intensities  of  the  emergent 
corpuscular  secondary  radiation  from  various  elements.  Such 
radiation  do  not  follow  the  order  to  atomic  weight.  Harden¬ 
ing  of  the  gamma  rays  is  readily  produced  by  lead  screens, 
but  not  by  iron  screens  of  great  thickness.  On  hardening  the 
gamma  rays  the  emergent  radiation  from  carbon  and  aluminum 
is  increased  relatively  to  heavier  substances;  on  softening  it  is 
decreased. — Phil.  Mag.,  August. 

Electrochemistry  and  Batteries. 

Storage-Battery  Plates. — In  order  to  prevent  the  trouble¬ 
some  contraction  of  the  active  mass  of  the  negative  plates,  with 
resulting  loss  of  output,  it  has  become  a  practice  during  the 
last  years  to  add  certain  inert  material  to  the  active  mass  of 
the  negative  plate.  These  additions  prevent  contraction  of  the 
lead  salts  and  their  sintering  together  into  solid  masses.  On 
the  other  hand,  if  they  are  used  in  sufficient  quantity  to  become 
effective  they  produce  a  considerable  increase  of  volume  in 
time,  and  it  is  necessary  to  prevent  the  active  mass  from 
dropping  out  of  the  grid.  For  this  purpose  a  German  storage- 
battery  company  uses  perforated  hard-rubber  plates,  which  are 
pressed  against  the  lead  plates  by  means  of  the  glass  tubes, 
which  maintain  a  constant  distance  between  the  plates.  The 
perforations  in  the  hard-rubber  plate  are  so  small  (diameter 
0.6  mm  to  0.8  mm)  that  the  lead  salts  are  successfully  prevented 
from  getting  through  the  holes,  while  the  v^ry  large  number  of 
the  holes  permits  sufficient  circulation  of  the  acid.  It  is  stated 
that  the  capacity  of  the  negative  plates  is  maintained  constant 
in  this  way. — Elek.  Zeit.,  Aug.  12. 

Electrolytic  Deposition  of  Brass. — S.  Field. — A  Faraday  So¬ 
ciety  paper  on  the  conditions  which  determine  the  composition 
of  electro-deposited  alloys,  with  special  reference  to  copper- 
zinc  alloys.  The  conditions  under  which  brass  is  deposited  from 
a  mixed  solution  of  copper  and  zinc  cyanides  are  investigated. 
The  alloy  is  deposited  quantitatively,  but  the  deposits  are  not 
good  physically.  Any  condition  tending  to  raise  the  e.m.f.  in¬ 
creases  the  percentage  of  zinc  in  the  deposit.  Anodes  dissolve 
freely  if  the  solution  is  warm. — Lond.  Electrician,  July  30. 

Ferro-Molybdenum. — J.  Escard. — An  article  on  the  electro- 
thermic  and  elumino-thermic  methods  for  the  manufacture  of 
ferro-molybdenum. — La  Lumicre  Elec.,  Aug.  14. 

Units,  Measurements  and  Instruments. 

Electric  Units. — De  Baillehache. — A  highly  theoretical 
paper  on  absolute  systems  of  electric  units,  with  special  refer¬ 
ence  to  so-called  suppressed  dimensions.  He  gives  an  outline 
of  what  he  calls  System  B  and  emphasizes  its  advantage. — La 
Lumiere  Elec.,  July  31,  Aug.  7  and  14. 

Motor  Meter. — An  official  communication  of  the  Reichsan- 
«talt  describing  a  motor  meter  for  direct  current  of  the  Sie- 
mens-Schuckert  Company  for  two-wire  and  three-wire  installa¬ 
tions,  and  announcing  its  admission  for  the  official  calibration 
by  the  Reichsanstalt.— Zeit.,  Aug.  12. 

Apparatus  for  Radiography. — A  note  on  an  improved  appa¬ 
ratus  which  has  been  devised  for  taking  instantaneous  radio¬ 
graphs.  An  equipment  for  veterinary  work,  capable  of  taking 
radiographs  with  an  exposure  of  only  one-tenth  of  a  second, 
comprises  a  14-in.  spark  coil,  taking  90  amp  at  220  volts  on  the 
primary  and  delivering  100  milli-amp  to  the  Roentgen  tube,  the 
target  of  which  has  to  be  especially  designed  to  withstand  the 
high  intensity  of  the  cathode  rays. — Lond.  Elec.  Eng’ing, 
Aug.  5. 

Thermo-Couple. — H.  Pecheux. — In  a  continuation  of  his 
article  on  the  measurement  of  high  temperatures  by  means  of 
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thermo-couples,  he  discusses  the  nickel-copper  couple. — La 
Lumiere  Elec.,  July  31. 

Telegraphy.  Telephony  and  Signals. 

Telephony. — Devaux-Charbonnell. — The  conclusion  of  his 
long  mathematical  paper  on  a  study  of  telephone  lines.  He 
now  discusses  lines  consisting  of  sections  of  different  diam¬ 
eters,  or  lines  composed  partly  of  overhead  lines  and  under¬ 
ground  cables.  In  the  latter  case  the  cable  sections  have  a  bad 
effect  on  good  sound  transmission.  Cables  of  medium  diam¬ 
eter,  such  as  2.5  mm,  are  the  most  advantageous,  although  they 
are  far  from  satisfactory.  Cables  of  low  capacity  are  best  and 
can  compete  with  cables  loaded  with  Pupin  coils  and  have 
numerous  advantages. — La  Lumiere  Elec.,  July  31. 

BOOK  REVIEW. 

Hydro-Electric  Developments  and  Engineering.  By  Frank 
Koester.  New  York;  D.  Van  Nostrand  Company.  454 
pages,  500  ills.  Price,  $5. 

This  book  is  an  excellent  review  of  the  state  of  the  art  in 
the  modern  great  field  of  hydro-electric  development ;  and 
what  constitutes  its  value,  in  no  small  degree,  is  the  inter¬ 
national  nature  of  its  data.  Europe  and  America  are  both  rich 
in  examples  of  good  hydro-electric  engineering;  while  in  like 
manner,  failure  of  certain  principles  is  not  limited  to  the 
practice  of  either  continent.  Mr.  Koester  has  made  an  exhaus¬ 
tive  study  of  the  evolution  of  the  past  15  or  20  years,  and  has 
brought  his  material  into  compact,  sequential  form ;  with  the 


result  that  we  are  indebted  to  him  for  an  exceedingly  interest¬ 
ing  and  instructive  volume. 

The  book  is  divided  into  parts  and  chapters  that  present  the 
subject  in  natural  steps  from  a  consideration  of  the  laws  of 
hydraulics  to  the  discussion  of  the  latest  methods  of  line  con¬ 
struction  and  insulation.  Dams,  headraces,  and  penstocks  are 
followed  by  power  plant  in  its  mechanical  and  electrical  equip¬ 
ment  ;  and  then  transmission  is  taken  up,  in  the  various 
branches  of  line  conductor,  towers,  arresters  and  substations. 
While  all  this  is  profusely  illustrated  from  actual  examples, 
Mr.  Koester  has  reserved  for  a  final  section,  which  is  over- 
modestly  styled  an  appendix,  a  comprehensive  account  of  eight 
typical  modern  plants,  two  in  North  America,  one  in  Mexico, 
and  five  in  different  parts  of  Europe.  When  it  comes  to  long 
transmission  lines  at  high  voltage,  the  United  States,  with  its 
vast  areas,  seems  to  have  been  boldest  in  design  and  execution ; 
yet  it  is  to  Austro-Hungary  that  credit  must  be  gi.’en  for 
actual  30,000-volt  generation  “in  the  machine,”  without  any 
step-up  transformers,  the  current  going  straight  to  line  from 
four  turbo-electric  units,  for  final  consumption  at  48  volts  21 
miles  away.  This  plant  in  Dalmatia  is  a  striking  instance  of 
the  advance  of  practice  in  recent  years.  The  reader  will  find, 
however,  in  this  handsome,  well-written,  well-indexed  volume, 
many  other — in  fact  all — the  latest  ideas,  “fads  and  fancies,” 
and  real  scientific  triumphs  of  the  hydro-electric  art.  By  way 
of  possible  improvement  we  would  suggest  that  in  the  further 
editions  which  will  surely  be  needed,  the  cuts  be  numbered 
seriatim  throughout,  instead  of  being  numbered  separately  for 
each  chapter. 


loo-ohm  shunt  would  be  used  and  the  needle  would  be  at  the 
center  of  the  scale. 

The  set  is  greatly  improved,  at  an  additional  expense,  by  a 
magnetic  shunt  across  the  moving  system,  which  varies  the  flux 
through  the  moving  coil  20  per  cent.  With  this  addition,  varia¬ 
tion  in  the  operating  battery  may  be  neutralized  and  the  scale  in 
the  lid  of  the  box  dispensed  with,  the  resistances  being  marked 
directly  on  the  scale  of  the  instrument  as  on  an  ohmmeter. 

The  electrical  shunts  allow  small  currents  to  be  read.  The 
instrument  may  be  used  as  an  0-15  ammeter  or  an  0-15  voltmeter. 
The  range  of  resistance  readings,  sufficiently  accurate  for  trouble 
locations,  is  from  i  ohm  to  30,000  ohms.  Insulation  resistances 
can  be  read  up  to  15  megohms,  reading  to  tenths  of  divisions. 

The  method  of  making  the  voltmeter  “loop  test”  is  interest¬ 
ing  and  electrically  accurate.  The  pushing  of  a  button  throws 
the  battery  across  the  terminals  of  a  loop,  and  the  operating  of 
the  “tip”  and  “sleeve’’  ground  key  gives  two  readings,  one  being 
the  drop  along  the  loop  to  the  trouble  on  one  wire,  and  the 
other  reading  is  the  drop  along  the  other  wire.  The  error  of  the 
shunting  effect  of  the  voltmeter  cancels  in  the  formula  which 
is  simple.  Middleton  Brothers,  1361  Monadnock  Building,  Chi¬ 
cago,  manufacture  this  instrument. 


Flaming-Arc  .  Lamps  for  Street  Lighting. 


gives  the  location  of  troubles  by  an  accurate  “loop-test”  method. 
The  advantage  claimed  is  that  it  makes  all  tests  with  great 
speed,  thus  allowing  every  wire  and  coil  in  the  exchange  to  be 
connected,  and  revealing  thereby  troubles  that  might  other¬ 
wise  never  be  cleared.  Ten  small  dry  cells  are  mounted  in  the 
box,  making  the  instrument  self-contained. 

To  make  resistance  readings,  the  readings  of  the  needle  are 
referred  to  a  scale  in  the  lid  of  the  box,  where  the  figures  are 
correct  for  any  of  the  shunts,  the  combined  resistance  of  the 
voltmeter  and  shunt  always  being  some  multiple  of  10.  These 
shunts  afford  sufficient  accuracy,  as  all  readings  are  taken  with 
the  needle  near  the  center  of  the  scale  where  the  accuracy  is 
high.  For  instance,  in  reading  a  resistance  of  100  ohms,  the 


Universal  Test  Set. 


The  Universal  test  set.  illustrated  herewith,  is  designed  for 
telephone  exchanges.  It  is  virtually  a  small  portable  wire-chief’s 
desk  that  indicates  trouble  and  also  locates  it.  It  consists  of  a 
io,ooo-ohm,  o-15-volt  voltmeter  mounted  in  a  box  12  in.  x 
9  in.  X  7  in.,  with  shunts,  switches,  keys  and  an  ingenious  cir¬ 
cuit  that  performs  all  the  test-desk  tests  and  at  the  same  time 


A  consideration  which  is  stated  to  have  militated  against  the 
adop^on  of  the  flaming-arc  lamp  with  inclined  electrodes  for 
street-lighting  purposes  is  the  character  of  the  distribution 
curve,  which,  unless  means  are  taken  to  rectify  it,  makes  it  im¬ 
perative  to  space  the  lamps  close  together  to  secure  a  reasonable 
uniformity  of  illumination.  This,  in  turn,  calls  for  an  expendi¬ 
ture  of  energy  per  mile  far  in  excess  of  what  is  allowed  by  pres¬ 
ent  practice.  By  the  use  of  a  prismatic  inner  globe  designed 
after  the  fashion  of  the  Fresnel  lighthouse  lens  and  giving 
photometric  curves,  as  shown  in  Fig.  i,  the  Excello  Arc  Lamp 


universal  test  set. 


NEW  APPARATUS  AND  APPLIANCES 
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Storage  Batteries  for  Electric  Vehicles 


Company,  of  New  York,  claims  to  have  produced  a  lamp  which 
may  be  spaced  150  ft.  and  still  give  a  minimum  illumination 
midway  between  the  lamps  which  is  greater  than  that  obtained 


The  Philadelphia  Storage  Battery  Company,  of  Philadelphia, 
Pa.,  manufactures  a  line  of  storage  batteries  with  grids  of  three 
thicknesses  for  commercial  and  pleasure  vehicles,  specializing 
in  this  line.  The  type  of ’grid  used  in  these  cells  is  shown  be¬ 
low.  It  is  claimed  that  the  mechanical  strength  to  resist  twist¬ 
ing  or  buckling  is  very  great  in  this  diamond-grid  design,  the 
members  of  the  grid  being  crossed  diagonally  as  in  truss  bridge 
construction.  Soon  after  this  type  of  grid  was  placed  on  the 
market  the  company  realized  that  the  stiffness  and  holding 
qualities  of  the  grid  were  such  that  a  thinner  type  of  plate  was 
possible.  After  experimentation,  the  thickness  of  the  plate  was 
reduced  to  an  extent  that  allowed  the  addition  of  a  positive  and 
a  negative  plate  to  each  cell  without  increasing  the  size  of  the 
containing  jar.  Batteries  of  this  type  were  tried  out  in  prac¬ 
tice  and  the  medium  plates,  although  intended  originally  for 
pleasure  vehicles,  proved  so  reliable,  and  the  increased  mileage 
was  of  such  great  importance,  that  the  type  came  into  general 
use  for  commercial  trucks  of  the  lighter  types.  For  pleasure 
vehicles  the  company  has  brought  out  a  thin  plate  which  per¬ 
mits  an  increase  of  two  positives  and  two  negatives  in  each 
cell.  The  plates  are  desig^ned  for  certain  specific  uses.  The 
standard  plate  is  intended  for  the  heavy  class  of  work  in  large 
commercial  wagons;  the  medium  plate  for  the  smaller  wagons 
and  pleasure  vehicles,  and  the  thin  plate  for  light  runabouts 
and  in  cases  where  greater  mileage  is  desired. 


FIG.  I. — PUOTOMETSIC  CURVES. 


by  the  use  of  enclosed  lamps  spaced  50  ft.  apart.  The  curves 
shown  herewith  indicate  the  relative  performances  of  ordinary 
and  flaming-arc  lamps.  The  distribution  curves  shown  in  Fig.  2 
would  indicate  that  the  illumination  of  business  streets,  public 
squares,  boulevards,  etc.,  may  be  increased  considerably  by  the 


4,000 

C.P. 


Conduit  Rod  Coupling 


A  new  coupling  for  conduit  rods,  made  by  the  Chicago  Con¬ 
duit  Rod  Coupling  Company,  2050  Cuyler  Avenue,  Chicago,  is 
shown  in  the  accompanying  Figs,  i  and  2.  This  coupling  is 
more  than  a  simple  hook;  it  is  a  joint  so  constructed  as  to  pre¬ 
vent  end  play  and  lost  motion  in  twisting.  There  is,  however, 
enough  side  play  to  permit  the  rods  to  be  used  in  conduit  which 
has  the  usual  slight  irregularity  and  changes  the  direction. 
The  coupling  is  made  of  malleable  cast  iron.  The  fixed  part 
of  the  casting  is  at  the  point  where  the  greatest  wear  occurs. 
Four-ft.  rods  may  be  connected  and  disconnected  with  ease  in 
small  manholes.  Double  rivet  holes  are  provided,  and  the 


FIG.  2. — DISTRIBUTION  CURVES. 


adoption  of  lamps  of  this  type.  The  active  interest  now  being 
manifested  in  improved  street  lighting  by  business  men’s  asso¬ 
ciations  is  leading  to  notable  improvement  in  standards  of  street 
lighting.  In  many  cases  the  flaming-arc  lamp  has  been  adopted 
as  the  most  suitable  means  of  achieving  the  desired  improve- 


STORAGE-BATTERY  GRID. 

ment,  and  the  company  claims  that  the  distribution  indicated  by 
the  curves  here  given  may  be  obtained  at  a  cost  very  favorable 
to  the  use  of  the  flaming-arc  lamp. 


FIGS.  I  AND  2.— CONDUIT  ROD  COUPLING. 

tongue  is  pierced  so  that  a  pulling  cable  can  be  attached.  The 
castings  are  made  from  a  highly  finished  metal  pattern  so  as  to 
secure  accurate  fit  between  couplings  and  interchangeability. 
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Pull  Socket. 


Harvey  Hubbell,  Inc.,  of  Bridgeport,  Conn.,  has  brought  out  a 
pull  socket  possessing  several  interesting  features.  The  design, 
mechanically  and  electrically,  is  patterned  after  the  well-known 
but  older  form  of  pull  socket  made  by  the  same  manufacturer, 
but  differs  from  the  latter  in  being  smaller  in  size  and  having 
a  removable  chain  eyelet.  The  new  socket  is  2%  in.  long,  or 
the  same  in  size  as  the  standard  key  socket.  The  eyelet  simply 
slips  in  place,  where  it  remains  without  the  use  of  springs,  clamps 
or  screws.  Where  it  is  desirable  to  finish  the  eyelet  differently 
from  the  rest  of  the  socket,  this  arrangement  is  particularly 
advantageous.  The  socket  also  has  a  snap  shell.  In  high-class 
fixture  work,  especially  where  husks  are  employed,  the  use  of 
snap-shell  sockets  results  in  a  saving  of  time  and  labor.  In  the 
socket  shown  the  shell  snaps  into  a  positively  secure  lock,  in 


PULL  SOCKET. 


which  position  it  cannot  be  directly  pulled  apart  nor  can  it  be¬ 
come  loosened  through  the  operation  of  the  socket  or  owing  to 
vibration  of  the  lamp.  The  device  is  known  by  its  number, 
.^5.038.  The  lamp  base  is  equipped  with  a  heavy  spring  contact. 


High-Voltage,  Multiple  Direct-Current 
Arc  Lamp. 

The  accompanying  illustrations  show  the  arc  lamp  made 
by  the  Sun  Ray  Electric  Lamp  Manufacturing  Company,  of 
New  York  City,  for  outdoor  and  indoor  illumination.  The 
lamp  is  diminutive  in  size  only,  as  it  possesses  a  strong,  sturdy 
mechanism  despite  its  small  dimensions.  The  length  over  all  is 
22  in.  A  number  of  novel  features  are  incorporated  in  the 
lamp  structure.  There  are  no  sliding  contacts,  all  moving  con¬ 
nections  being  bonded.  The  arc  is  claimed  to  be  true  and 
steady  and  to  be  centered  at  all  times  in  the  center  of  the 
globe.  The  mechanism  is  quite  simple  and  is  claimed  to  be 
indestructible  and  fool-proof.  The  electrode  life  of  the  low- 
voltage  lamp,  designed  for  circuits  having  a  potential  of  115 
volts,  varies  from  75  hours  to  85  hours  on  one  trim.  The  posi¬ 
tive  carbon  and  the  negative  carbon  are  12  in.  and  4  in.  long, 
respectively,  and  both  are  7  mm  in  diameter.  A  high  grade  of 
carbon  is  employed,  and  the  arc  is  thoroughly  enclosed  so  that 
the  deposit  is  only  slight  at  the  end  of  the  electrode  life.  The 
lamp  is  designed  for  3  amp,  4  amp  or  5  amp,  and  is  said  to  con¬ 
sume  I  watt  per  hemispherical  cp.  The  lamp  is  also  made  for 
230-volt  circuits,  the  voltage  across  the  carbons  at  the  arc  be¬ 
ing  150.  The  high-voltage  lamps  are  made  for  2  amp,  2.5  amp 
or  3  amp.  Each  lamp  is  fitted  with  a  non-slipping  clutch  hav¬ 


ing  a  very  sensitive  but  positive  feed.  Reference  to  the  cross- 
sectional  elevation  of  the  lamp  shows  the  details  of  construc¬ 
tion  very  clearly.  Ample  space  is  left  for  the  carbon  to  pass, 
so  that  sticking  of  the  electrode  below  the  clutch  does  not  take 
place.  The  globe  plate  and  shell  are  insulated  from  the  lamp 
mechanism.  The  flexible  copper  connection  between  the  carbon 
holder  and  the  positive  lead  is  well  shown  in  Fig.  2.  The 
lower  carbon  holder,  it  is  claimed,  cannot  be  burned  except  by 
a  reversal  of  polarity.  The  lamp  gives  a  brilliant  white  light 
and  is  exceptionally  well  adapted  for  decorative  lighting.  For 
indoor  illumination  a  reflector  may  be  employed,  as  shown 
in  Fig.  I. 


Electroliers  for  Public  and  Private  Lighting. 

The  efficient  and  high  candle-power  tungsten  incandescent 
lamp  has  given  an  impetus  to  the  use  of  ornate  standards  for 
street  lighting.  That  such  metal  posts  lend  themselves  to  very 


FIG.  I. — SECTION  OF  ARC  FIG.  I. — BRACKET 

LAMP.  ELECTROLIER. 


artistic  treatment  is  appreciated  and  is  also  evident  from  the 
sketches  shown  herewith.  There  are,  of  course,  abundant  oppor 
tunities  for  diversity  in  post  designs.  In  many  instances  it  is 
desirable  to  have  the  standard  in  keeping  with  the  architectural 
or  landscape  surroundings,  and  in  private  lighting  or  in  the  light¬ 
ing  of  public  buildings,  the  standard  should  bear  an  intimate  re¬ 
lation  to  the  architecture  of  the  building  before  which  it  is 
placed.  For  general  illuminating  purposes,  however,  no  particu¬ 
lar  architectural  design  is  necessary  provided  the  standard  is 
serviceable  and  pleasing  in  appearance.  The  sketches  shown 
represent  a  few  of  the  latest  electroliers  made  by  the  J.  L. 
Mott  Iron  Works,  of  New  York,  which  are  especially  service¬ 
able  for  incandescent  lamps.  The  posts  are  made  either  in 
bronze,  iron  or  spelter,  or  a  combination  of  these,  and  the  glass- 


ware  can  be  chosen  to  suit  requirements.  Of  the  two  forms  rotor  operating  with  a  close  clearance  from  the  bore  of  the 
of  special  street-lighting — arches  and  posts — the  latter  is  the  pump  cylinder  and  the  cam  maintaining  a  close  clearance  from 
more  dignified  and  lasting  of  the  two.  For  park  and  boulevard  the  rotor.  The  clearances,  by  an  ingenious  arrangement  of 


KIC.  1. — ROTARY  AIR  1*1’ MI* 


ports,  are  thoroughly  water-sealed  at  all  times,  that  is,  the 
pump  relies  on  water-sealed  clearances  to  produce  the  high 
vacuum  obtained  and  not  surface  contact  or  sliding  fits.  The 
other  feature  of  the  pump  is  a  special  arrangement  of  metallic 
discharge  valves,  no  suction  valves  being  used.  Due  to  the  high 
speed,  the  over-all  dimensions  are  very  small,  which  fact  will  be 
appreciated  from  the  illustration  showing  the  proportionate  size 
of  the  air  pump  as  compared  to  the  circulating  pump.  The 


FIGS.  2,  3  AND  4. — ELECTROLIERS  OF  NEW  DESIGN, 


lighting,  standards  are  used  almost  exclusively.  Brackets  are 
not  used  to  any  great  extent  in  public  lighting,  being  ill  adapted 
to  present  lighting  conditions  unless  fastened  to  the  sides  of 
lamp  or  other  posts  or  columns.  For  entrances,  hallways,  etc., 
of  buildings  they  are  particularly  appropriate  and  are  used  ex¬ 
tensively.  By  means  of  a  small  goose-neck  fixture  placed  within 
the  globe,  the  incandescent  lamp  is  held  in  a  downward  position. 


FIG.  2. — DIAGRAM  OF  CONSTRL'CTION  OF  PUMP 


Rotary  High- Vacuum  Air  Pump 


pumps  are  manufactured  in  sizes  of  from  50  hp  to  5000  hp  in  out 
unit;  beyond  that  size  multiple  units  are  used,  an  independent 
air-pump  engine  having  one  pump  direct  connected  to  each  end 
of  its  crankshaft. 


The  steadily  increasing  demand  for  higher  economy  of  steam 
prime  movers  which  has  been  accompanying  the  development  and 
application  of  steam  turbines  during  the  past  few  years  made  a 
simultaneous  advance  in  the  design  of  condensing  apparatus 
necessary.  Guided  by  such  considerations,  the  C.  H.  Wheeler 
Manufacturing  Company,  of  Philadelphia,  has  developed  a  type 
of  rotary  air  pump  embodying  all  the  essential  features  of  a 
high-grade  and  high-vacuum  air  pump,  occupying  a  minimum  of 
space,  with  the  additional  advantage  of  being  adapted  for  direct- 
connection  to  another  auxiliary.  Fig.  l  illustrates  one  of  the 
standard  arrangements,  consisting  of  vertical  steam  engine 
direct-connected  to  a  “Rotrex”  air  pump  on  one  side  and  a 
centrifugal  circulating  pump  on  the  other.  The  construction  of 
the  “Rotrex”  pump  is  simple,  consisting  of  a  light-weight  cylin¬ 
drical  casing,  one  rotor  eccentrically  mounted  on  a  shaft  carried 
in  outboard,  ring-oiled  bearings  independent  of  the  stuffing- 
boxes  (Fig.  2).  Division  between  the  suction  and  discharge  in 
the  pump  cylinder  is  made  by  means  of  a  radius  cam  which  is 
carried  in  independent  bearings  and  is  operated  by  means  of  a 
lever  and  crank  from  the  rotor  shaft  on  the  outside  of  the 
pump.  By  this  arrangement  internal  contact  is  eliminated,  the 


Reed  Frequency  Meters 


The  operation  of  the  frequency  meter  shown  in  the  accom¬ 
panying  illustration  depends  upon  the  fact  that  a  steel  spring 
held  at  one  end  will  be  set  into  strong  vibration  when  acted 
upon  by  rhythmic  impulses  (such  as  arise  from  an  alternating 
current,  or  intermittent  direct  current),  when  the  number  of 
impulses  per  unit  of  time  corresponds  with  the  vibration  rate 
of  the  spring  in  question.  In  the  “Lux”  vibrating  reed  instru 
ment  shown,  the  springs  are  made  of  watchspring  steel,  3  mm 
wide,  supported  at  one  end  and  the  free  end  turned  up  at  right 
angles  for  a  short  distance,  the  turned-up  part  being  enameled 
white,  so  that  it  can  be  more  readily  seen  when  in  vibration 
Usually  anywhere  from  ii  to  61  of  these  springs  or  reeds  are 
mounted  side  by  side,  forming  a  sort  of  comb,  and  so  tuned 
as  to  cover  any  desired  range  of  periodicity,  .\round  the  comb 
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of  reeds  is  a  solenoid,  which  is  traversed  by  an  alternating 
current  or  interrupted  direct  current,  thus  subjecting  the  reeds 
to  the  necessary  rhythmic  impulses.  The  reed,  with  the  same 
periodicity  as  the  exciting  current,  responds  by  a  very  clearly 
visible  vibration.  In  this  way,  when  the  reeds  are  properly 


FREQUF.NCY  METER. 


calibrated,  it  is  very  easy  to  read  off  the  frequency  of  the  cur¬ 
rent;  or,  if  desired,  the  calibration  may  be  in  r.p.m. 

As  there  is  no  iron  whatever  in  the  electrical  circuit  and 
hence  no  eddy  currents,  the  instruments  work  with  greater  ac- 
turacy  than  when  an  electromagnet  is  used  in  place  of  the 
solenoid.  It  has  also  been  proved  from  experience  that  the 
accuracy  is  neither  affected  by  continued  operation  nor  by 
variations  in  the  pressure  of  the  exciting  current.  When  prop¬ 
erly  adjusted  a  reed  is  scarcely  affected  by  the  excitation  unless 
its  periodicity  corresponds  within  very  narrow  limits. 

The  “Lux”  instruments  are  made  in  portable  and  switchboard 
types,  and  will  be  found  valuable  in  central-station  work,  com¬ 
mercial  testing,  and  for  general  experimental  work  in  college 
laboratories.  The  chief  advantages  claimed  are:  i.  Unvarying 
accuracy  in  the  readings,  whatever  be  the  variations  in  the 
pressure  and  the  resistance  of  the  line.  2.  Extremely  precise 
readings,  owing  to  the  great  sensitiveness  of  the  reeds  to 
rhythmic  impulses. 

The  “Lux”  instruments  are  being  placed  on  the  market  by 
James  G.  Biddle,  1114  Chestnut  Street,  Philadelphia. 


Core-Loss  Voltmeter. 


Since  guarantees  of  transformer  core  losses  are  generally 
l)ased  on  a  sine  wave  of  e.m.f.,  it  is  necessary  that  some  method 
be  employed  to  secure  a  sine  wave  shape  or  its  equivalent  when 
testing  transformers  for  the  performance  guaranteed.  The 
equivalent  loss  due  to  a  sine  voltage  wave  at  a  normal  fre¬ 
quency  of,  say,  60  cycles,  can  be  secured  under  normal  con¬ 
ditions  of  wave-form  and  frequency  by  either  lowering  or  rais¬ 
ing  the  voltage.  What  is  needed  then  is  an  indicator  which 
will  enable  a  voltage  adjustment  to  be  made  to  give  a  core  loss 
equivalent  to  that  produced  by  a  sine  wave  at  normal  fre¬ 
quency  and  voltage.  To  render  such  an  adjustment  possible 
the  core-loss  voltmeter,  shown  in  the  accompanying  illustra¬ 
tion,  has  been  designed  by  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company. 

This  meter  consists  essentially  of  a  ring  or  core  of  laminated 
steel  excited  by  a  winding  and  a  wattmeter  of  suitable  design 
on  which  to  read  the  power  input  to  the  ring  and  all  copper  cir¬ 
cuits  in  the  instrument.  The  core  and  meter  are  mounted  in 
suitable  cases,  as  shown  in  the  illustration,  and  the  whole  in¬ 
strument  is  entirely  self-contained  and  portable.  All  connec¬ 
tions  are  made  inside  the  instrument  and  there  are  but  two 
terminal  posts  to  which  line  connections  are  made. 

On  the  laminated  core  is  placed  a  winding,  the  core  and  wind¬ 
ing  being  mounted  in  the  lower  case  with  the  two  leads  of  the 
winding  brought  through  the  top  and  into  the  instrument  case 
which  contains  the  meter  movement.  A  stationary  current  coil 
is  connected  in  series  with  the  winding.  The  shunt  circuit  con¬ 
sists  of  a  moving  coil,  a  non-inductive  resistance  and  a  com¬ 
pensating  coil,  all  in  series  across  the  instrument  terminals. 
The  compensating  coil  is  wound  parallel  to  the  stationary  cur¬ 
rent  coil  and  has  the  same  number  of  turns.  The  deflection  of 


the  wattmeter  movement  is  caused  by  the  total  input  of  the 
instrument,  which  consists  of  the  hysteresis  and  eddy  loss  in 
the  ring,  or  magnetic  rheostat,  and  the  PR  losses  in  the  cop¬ 
per  circuits  of  ^he  instrument. 

The  instrument  is  calibrated  in  parallel  with  an  alternating- 
current  voltmeter  on  a  pure  sine-voltage  wave  of  the  required 
frequency  from  a  small  smooth-core  alternator  and  the  scale 
is  drawn  to  agree  with  the  alternating-current  instrument. 
Two  scales  are  provided — one  reading  watts  input  of  the  in¬ 
strument  itself  and  the  other  volts. 

In  application,  the  core-loss  voltmeter  is  connected  across  the 
terminals  of  the  transformer  under  test,  in  the  same  manner 
as  an  ordinary  voltmeter.  The  wattmeter  is  also  connected  in 
the  circuit  in  such  a  way  as  to  measure  total  input  of  both 
transformer  and  core-loss  voltmeter.  The  voltage  of  the  cir¬ 
cuit  is  then  adjusted  by  any  convenient  means  until  the  volt¬ 
meter  reading  is  the  same  as  the  normal  voltage  of  the  trans¬ 
former.  The  total  power  input  is  then  read  on  the  wattmeter 
and  the  watt  input  of  the  instrument  read  on  the  watt-scale  of 
the  core-loss  voltmeter,  the  difference  being  the  core  loss  of 
the  transformer. 

The  core-loss  voltmeter  may  be  used  as  a  portable  voltmeter 
in  testing  transformer  core  losses  on  any  reasonably  distorted 


CORE-LOSS  voltmetf:r. 


wave  of  voltage  and  without  any  knowledge  of  the  wave-form. 
The  voltage  regulation  may  be  secured  by  the  aid  of  resistance 
or  reactance,  thus  dispensing  with  the  usual  multi-voltage 
transformer  and  avoiding  the  inconvenience  of  varying  the 
Held  current  of  the  generator.  The  frequency  need  only  ap¬ 
proximate  the  normal  value.  The  final  result  of  core  loss  as 
measured  on  the  wattmeter  will  be  the  same  value  as  that 
which  would  be  obtained  on  a  sine  voltage-wave  at  the  normal 
voltage  and  frequency  of  the  transformer. 

There  are  many  advantages  which  will  result  from  the  use 
of  the  core-loss  voltmeter.  Chief  among  these  is  the  compara¬ 
tive  simplicity  in  testing  equipment,  since  very  little  apparatus 
is  required  and  no  oscillograph  is  needed  to  determine  the  form 
factor.  Another  advantage  is  that  transformers  need  not  be 
tested  at  the  source  of  power.  This  is  a  great  convenience  when 
it  is  desired  to  measure  the  core  loss  in  lowering  transformers 
in  substations  where  close  voltage  regulation,  except  by  auxiliary 
apparatus,  is  difficult  to  obtain.  Competitive  tests  are  also  very 
much  simplified  when  the  core-loss  voltmeter  is  used  because 
there  is  no  need  of  having  similar  conditions  of  wave-form, 
frequency,  etc.,  for  each  transformer  tested. 

The  illustration  shows  the  core-loss  voltmeter  as  at  present 
constructed.  A  new  style  of  instrument  is  being  made  up 
which  is  more  compact  than  the  one  shown.  This  new  design 
will  have  the  meter  element  mounted  in  the  center  of  the  core 
instead  of  above  it.  A  line  of  double-scale  voltmeters  is  also 
being  manufactured  which  combines  in  one  instrument  the 
advantages  of  a  high-  and  low-reading  voltmeter. 


number  of  slots  per  pole  per  phase.  In  order  to  obtain  a  satis¬ 
factory  wave-form  use  is  made  of  at  least  two  coils  per  pole 
per  phase  in  three-phase  machines  and  not  less  than  three  coils 
per  pole  per  phase  in  two-phase  machines.  As  seen  in  Fig.  4, 
the  armature  slots  are  of  the  open  type,  so  that  the  coils  can  be 
completely  formed  and  insulated  before  being  placed  in  the 


In  each  slot  is  placed  an  insulating  cell  which  surrounds 
the  coil  and  separates  it  from  the  core.  Fiber  wedges  serve  for 


FIG.  I. — A  POLE-PIECE.  FIG.  2. — REVOLVING-FIELD  CORE. 


holding  the  coils  in  place  and  preventing  their  becoming  chafed 
by  vibration. 

A  completely  assembled  machine  is  illustrated  in  Fig.  5. 
Th»  machines  are  arranged  for  use  as  generators  and  as 
motors.  The  field  cores  of  the  generators  are  operated  at  a 
relatively  high  magnetic  density  in  order  to  insure  good  volt¬ 
age  regulation,  while  the  motors  are  run  at  low  field  density  so 
as  to  allow  a  considerable  range  for  adjustment -and  permit 
the  machine  to  retain  its  synchronizing  power.  These  machines 
are  being  placed  on  the  market  in  sizes  ranging  from  60  kw  to 
400  kw  by  the  Wagner  Electric  Manufacturing  Company, 
St.  Louis,  Mo. 


Buckeye  Electric  Company’s  Annual 
Conference. 


dove-tailed  slots  in  which  are  inserted  the  assembled  pole- 
pieces.  The  pole-pieces  are  formed  of  steel  laminations  bolted 
to  make  a  compact  mass  in  which  the  eddy  currents  are  suit¬ 
ably  minimized.  Before  being  wedged  into  place  on  the  hub, 


Following  his  annual  custom,  Mr.  L.  P.  Sawyer,  general  man¬ 
ager  of  the  Buckeye  Electric  Company,  called  his  salesmen  to 
Cleveland  on  Aug.  16  for  their  regular  yearly  conference.  A  dis¬ 
tinct  innovation  in  the  conference  was  that  this  one  was  held  at 
“Camp  Buckeye,”  a  fully  equipped  camp  which  was  established 
about  15  miles  east  of  Cleveland  on  a  high  bluff  on  the  shore 
of  Lake  Erie.  Twenty-three  men  were  present  at  the  confer 
ence,  which  lasted  the  entire  week.  The  camping  equipment  was 
complete  in  every  way,  including  10  large  sleeping  tents,  a  com¬ 
missary  and  a  large  tent  in  which  the  various  conference  meet¬ 
ings  were  held. 

Culinary  quarters,  under  the  charge  of  a  competent  chef,  were 
established  in  a  nearby  house  which  was  pressed  into  service, 
and  a  conveniently  located  cottage  was  used  for  additional  ac¬ 
commodations,  the  lower  floor  being  devoted  to  offices.  The 
first  evening  of  the  encampment  a  regular  election  for  mayor, 
vice-mayor  and  chief  of  police  was  held.  Two  tickets  were  in 
the  field  and  the  campaign,  which  lasted  most  of  the  evening, 
with  its  stump  speeches,  lobbying,  torch-light  parades,  etc.,  was 
very  lively.  After  the  election  the  victorious  party  had  an 
enthusiastic  celebration. 

By  way  of  varying  the  monotony  of  business  sessions,  many 
interesting  and  novel  amusements  were  brought  out.  One  of 
these  was  a  band  in  which  all  of  the  campers  participated  and 
which  was  much  in  evidence  early  and  often.  Upon  breaking  up 
all  agreed  that  the  conference  and  the  camp  were  an  unqualified 
success. 


Generators  and  Motors  of  the  Synchronous 
Type. 


FIG.  5. — COMPLETE  MACHINE. 


In  the  design  of  the  synchronous  generators  and  motors,  the 
details  of  which  are  illustrated  herewith,  especial  attention  has 
been  paid  to  the  essential  mechanical  and  electrical  proportions. 
The  revolving  field  core  is  built  up  on  a  solid  hub  containing 


FIG.  4. — SECTION  OF  ARMATURF- 


field  core  of  a  300-kw  machine,  partly  assembled,  is  shown  in 
Fig.  3,  the  individual  parts  being  illustrated  in  Figs,  i  and  2. 

It  is  stated  that  the  shape  of  the  pole-faces  has  been  chosen 
with  special  reference  to  the  form  of  the  e.m.f.  wave  of  the 
machine.  The  e.m.f.  wave  shape  is  also  affected  largely  by  the 


KIG.  3. — REVOLVTNG-FIELD  CORE  PARTLY  ASSEMBLED. 


each  pole-piece  is  provided  with  a  previously  assembled  field 
coil,  which  is  wound  with  square  wire  for  small  machines  or 
with  flap  strips  on  edge  for  large  machines.  The  revolving- 
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Mechanical  Connectors. 


The  increasing  use  of  mechanical  wire  connectors  in  many 
classes  of  wiring  has  led  to  a  steady  development  and  improve¬ 
ment  in  these  devices.  As  an  example  of  the  latest  practice  in 
this  line,  a  description  is  given  below  of  the  method  followed 
by  the  Edison  Illuminating  Company  of  Brooklyn  in  wiring 


FIGS.  I  TO  6. — TYPES  OF  CONNECTORS  USED. 


up  transformers.  Mechanical  connectors  are  used  exclusively 
from  the  tap-off  at  the  pole  line  feeder  cable  to  the  service 
cut-out  boxes  in  the  building  served,  soldering  processes  being 
entirely  eliminated. 

One  of  the  accompanying  illustrations  shows  the  different 
types  of  connectors  used.  The  mechanical  detail  of  the  joint  is 
shown  in  Figs,  i  to  6.  The  part  that  grips  the  wire  is  the  bushing 
or  sleeve  A,  a  piece  of  tubing  slotted  longitudinally  and  tapered 
at  both  ends.  One  end  of  this  sleeve  fits  into  the  tapered  part  of 
the  nipple  C,  while  the  other  end  fits  into  the  tapered  part  of 
the  nut  B.  When  the  nut  is  screwed  up  on  the  nipple,  the  action 
of  the  taper  causes  the  sleeve  to  decrease  in  diameter  and  grip 
the  wire.  A  joint  made  in  this  manner  will  hold  up  under  an 
exceedingly  large  tensile  strain  and  will  not  heat. 

The  Brooklyn  Edison  Company  supplies  transformers  through 
single-phase  lines  and  uses  three-wire  secondaries.  The  con- 


FIG.  7. — CONNECTORS  APPLIED  TO  TRANSFORMER  WIRING. 


nectors  used  in  installing  a  transfonner  are  the  two-way 
(Fig.  i),  three-way  (Fig.  2),  cable  tap  (Fig.  3)  and  grounding 
cap  (Fig.  4). 

The  primary  leads  are  connected  to  the  mains  by  use  of  the 
cable  tap.  This  connection  is  so  made  that  it  is  not  necessary 
to  cut  the  mains  in  order  to  take  off  a  lead.  By  screwing  the 
jam  nut  E  down  on  the  shank  of  the  connector,  the  cover  D 


can  be  removed.  To  make  this  connection  the  hook,  with  the 
cover  taken  off,  is  placed  over  the  bare  wire.  The  cover  is  then 
put  in  place  and  tight  contact  obtained  by  screwing  up  the  jam 
nut.  The  shank  of  this  tap  is  supplied  with  a  compression  nut 
and  sleeve  as  previously  described,  by  means  of  which  the  lead 
is  fastened  to  the  connector.  The  primary  transformer  leads  are 
connected  to  the  leads  from  the  fuse  boxes  by  means  of  a  two- 
way  connector. 

In  connecting  to  the  secondary  two  of  the  service  wires  are 
connected  to  the  two  outside  secondary  leads  by  means  of  two- 
way  connectors.  The  two  middle  secondary  leads  are  then 
connected  together  by  means  of  a  three-way  joint.  From  the 
remaining  branch  in  this  three-way,  a  lead  is  taken  which  runs 
into  another  three-way  joint,  from  the  two  remaining  branches 
of  which  the  middle  secondary  and  ground  wire  are  taken.  The 
ground  wire  is  connected  to  the  earth  as  follows :  A  galvanized 
iron  pipe  14  ft.  long  is  driven  into  the  ground  for  a  distance  of 
7  ft.,  the  part  remaining  above  ground  being  stapled  to  the 
pole  and  covered  with  a  wooden  guard.  To  the  top  of  this  pipe 
a  grounding  cap  is  screwed  to  which  the  ground  wire  is  con¬ 
nected  by  means  of  a  mechanical  sleeve.  When  the  ground 
wire  is  to  be  connected  to  a  pipe  already  installed,  the  ground 
clamp  (Fig.  5)  is  used.  The  service  wires  are  connected  to 
the  building  circuits  through  a  porcelain  service  cut-out  box. 
The  wires  are  connected  to  the  two  sides  of  this  cut-out  by 
means  of  the  mechanical  lug  shown  in  Fig.  6. 

This  completes  the  connections  so  far  as  the  company  is 
concerned,  and  the  only  tools  necessary  are  a  wrench  and  an 
instrument  for  stripping  the  insulation  from  the  ends  of  the 
wire.  The  conductors  can  be  disconnected  at  any  time  in  a  few 
minutes  with  the  aid  of  a  wrench,  leaving  the  ends  of  the  wires 
in  perfect  condition.  Such  connections  can  be  made  in  all  kinds 
of  weather  without  the  least  difficulty.  All  the  connectors  used 
by  the  company  are  universal ;  i.e,  they  will  take  any  size  of 
wire  from  one  predetermined  to  the  smallest  size  used.  This 
is  accomplished  by  having  the  nipples  and  nuts  of  the  con¬ 
nectors  made  all  the  same  size  and  using  sleeves  or  bushings 
with  the  same  outside  diameter  that  they  may  fit  into  the  con¬ 
nectors,  but  with  the  inside  diameter  or  wire  hole  made  to  fit 
the  different  sized  wires  in  question.  Many  advantages  are 
claimed  for  the  system,  the  principal  ones  being  that  it  makes 
better  joints  and  costs  less.  The  connectors  used  are  known  as 
Dossert  joints. 


Twenty-Four-Hour  Central-Station  Service 
at  Appleton,  Minn. 

In  the  latter  part  of  1905  it  was  decided  advisable  to  main¬ 
tain  a  24-hour  service  at  Appleton,  Minn.,  but  it  was  found  that 
the  cost  of  operating  their  generating  unit  during  the  day 
would  be  prohibitive.  Consequently  a  battery  of  “chloride 
accumulators,”  manufactured  by  the  Electric  Storage  Battery 
Company,  of  Philadelphia,  was  installed  in  January,  1906,  con¬ 
sisting  of  128  cells,  with  a  capacity  of  25  amp  for  eight  hours. 

.A.  careful  comparison  of  the  records  of  this  plant  for  the 
year  preceding  and  the  year  following  the  installation  of  the 
l>attery  was  kept.  This  comparison  showed  that  the  installa¬ 
tion  of  the  battery  effected  an  increase  of  14  per  cent  in  the 
gross  receipts  of  the  company.  Notwithstanding  this  increase 
in  the  output  of  the  plant,  the  fuel  actually  consumed  in  1906 
was  less  than  that  used  in  1905.  The  comparison  further 
showed  that,  after  allowing  the  proper  interest  and  mainte¬ 
nance  charges  on  the  battery  equipment,  a  net  return  on  the  in¬ 
vestment  was  shown  of  approximately  14  per  cent.  It  should 
be  borne  in  mind  that  this  was  the  return  effected  by  the  bat¬ 
tery  in  the  first  year  of  its  service.  At  that  time  sufficient 
business  had  not  been  acquired  to  call  for  the  complete  out¬ 
put  of  the  battery;  as  this  business,  however,  has  grown  since 
then  the  net  return  during  1907  and  1908  has  naturally  been 
greater.  By  being  in  a  position  to  offer  its  customers  light  and 
power  at  any  time,  the  Appleton  plant  has  been  able  to  increase 
the  number  of  customers  as  well  as  the  actual  plant  output. 
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Alternating-Current  Flaming  Arc  Lamps 
Equipped  with  Rapid  Striker. 

The  alternating-current  arc  is  more  sensitive  to  voltage  fluc¬ 
tuations,  strong  drafts  or  small  inhomogeneity  of  the  carbon 
than  the  direct-current  arc.  While  the  induction-motor  feeding 
mechanism  is  very  satisfactory  in  regard  to  gradual  and  exact 


KIG.  I. — “rapid  striker.” 


FIG.  2. — LAMP  WITH  "RAPID  STRIKER” 
ATTACHMENT. 


regulations,  should  the  arc  be  extinguished,  it  takes  nearly  a 
half  minute  to  strike  it  anew  and  put  the  arc  into  its  normal 
condition. 

To  obviate  this  objection,  the  device  shown  in  Fig.  i,  called 
the  “Rapid  Striker,”  has  been  added  to  the  “Aurola”  alternating- 
current  arc  lamp,  of  which  the  Charles  L.  Kiewert  Company, 
Milwaukee,  Wis.,  have  the  American  rights. 

7'he  iron  core  moving  inside  of  a  coil  sinks  down  by  its  own 
weight  in  case  the  lamp  is  not  switched  on  or  the  arc  is  not  yet 
established.  By  this  downward  sliding  of  the  core,  a  plate  which 
guides  one  of  the  carbons  is  moved  in  such  a  direction  that  it 
brings  the  two  carbons  nearly  together.  As  soon  as  the  lamp 
is  put  in  circuit  a  few  revolutions  of  the  aluminum  disk  are 
sufficient  to  bring  the  carbons  to  touch,  and  thus  so  striking  the 
arc. 

As  soon  as  this  happens  the  coil  operating  the  “Rapid  Striker” 
gets  power,  attracts  the  core  upward  and  causes  the  guide  plate 
to  separate  the  carbons.  A  few  revolutions  of  the  motor  will 
then  establish  the  proper  arc  length. 

It  is  clear  that  the  operations  described  follow  one  another 
very  rapidly  and  are  instrumental  in  starting  the  lamp  with  a 
minimum  of  current.  Should  the  arc  be  interrupted  for  one 
reason  or  another,  the  “Rapid  Striker”  will  immediately  estab¬ 
lish  it  again. 

Fig.  2  shows  a  photograph  of  an  “Aurola”  lamp  with  the 
“Rapid  Striker”  attachment.  It  is  stated  that  lamps  with  this 
attachment  are  operating  absolutely  successfully  on  25-cycle 
circuits,  thus  rendering  “j\urola”  lamps  available  for  this  low 
frequency. 


Small  Electric  Vacuum  Cleaner. 


The  Standard  Electric  Works,  of  Racine,  Wis.,  are  making 
an  electrically  operated  vacuum-cleaning  machine  known  as  the 
Arnold  electric  cleaner  that  is  distinctive  owing  to  its  small  size, 
compact  arrangement,  light  weight  and  low  price.  As  shown  by 
the  accompanying  illustration,  the  machine  consists  simply 
of  a  handle  which  is  attached  at  the  lower  end  to  an  aluminum 
casing  containing  a  }^-hp  electric  motor  connected  to  a  rotary 
suction  fan  arranged  to  exhaust  the  air  through  cleaning  tools 
attached  to  the  nozzle  at  the  end  of  the  cleaner.  There  is  also 
provided  a  dust  bag  of  a  special  textile  fabric  woven  to  filter 
the  air  drawn  in  through  the  cleaning  tool,  retaining  all  dust 
and  dirt  in  the  bag.  Provision  is  made  for  a  lamp-cord  attach¬ 
ment  to  an  ordinary  incandescent  socket,  and  30  ft.  of  cord  is 
provided.  A  switch  is  placed  on  the  cleaner  so  that  the  elec¬ 
tricity  can  be  turned  on  or  off  by  the  operator  at  the  machine. 
All  operating  mechanism,  including  the  motor,  fan  and  the 
brush  of  the  cleaning  tool,  is  enclosed  in  a  polished  aluminum 
casting.  The  machine  illustrated  weighs  but  10  lb.,  not  much 
more  than  the  ordinary  carpet  sweeper,  and  it  can  be  carried 
easily  to  any  part  of  the  house. 

The  motor  not  only  rotates  the  fan,  but  it  also  operates  the 
sweeper  brush  back  and  forth  very  rapidly  with  a  peculiar 
pounding  motion.  This  agitates  the  fibers  of  the  rug  or  other 
fabric  being  cleaned,  and  loosens  the  dirt,  which  is  drawn  by 
the  suction  fan  into  the  dust  bag.  The  brush  is  easily  removed, 
and,  if  desired,  a  felt  polishing  shoe,  especially  designed  for 
cleaning  and  polishing  tile  and  hardwood  floors,  may  be  at¬ 
tached,  or  the  cleaner  can  be  used  with  the  suction  only  without 
either  the  brush  or  the  felt  shoe.  It  requires  but  little  effort 
to  move  the  cleaner  back  and  forth.  When  through  cleaning, 
the  operator  removes  the  clip  from  the  top  of  the  dust  bag  and 
empties  the  contents  of  the  bag.  The  handle  is  adjustable  to 
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any  angle  desired,  and  there  are  only  two  places  where  oil 
should  be  applied.  These  cleaners  are  equipped  with  both 
direct-current  and  alternating-current  motors.  The  manufac¬ 
turers  of  this  machine  declare  that  they  have  produced  a  suction 
cleaner  which  is  within  the  reach  of  everyone,  and  that  every 
user  of  electric  light  is  a  possible  customer. 


\ 
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THE  WEEK  IN  TRADE. 

The  steady  improvement  in  trade  conditions  has  continued 
during  the  past  week,  although  there  has  not  been  the  rush  of 
business  that  many  of  the  wholesalers  anticipated  on  account 
of  the  roseate  views  given  out  earlier  concerning  the  new 
crops.  In  truth,  there  is  at  present  a  disposition  to  trim  down 
the  exuberant  estimates  of  the  wheat  and  corn  yields.  While 
it  is  still  apparent  that  crops  will  be  large,  and  the  condition  is 
as  yet  considered  satisfactory,  unfavorable  weather  has  to  some 
extent  cut  down  the  estimates  regarding  corn,  and  the  actual 
harvests  of  wheat  have  shown  smaller  yields  than  were  at 
first  anticipated.  In  the  South  the  cotton  crop  will  not  exceed 
12,000,000  bales.  This,  however,  has  been  practically  expected 
for  two  months.  During  the  past  week  quite  a  number  of 
heavy  orders  for  equipment  were  placed,  and  the  steel  car 
business  is  in  a  flourishing  condition.  Reports  are  being  re¬ 
ceived  that  the  mills,  especially  those  manufacturing  struc¬ 
tural  material  and  plates,  are  behind  in  their  orders,  and  are 
demanding  premiums  for  prompt  deliveries.  But  few  steel  rail 
orders  are  being  placed  for  immediate  delivery,  although  it  is 
stated  that  about  200,000  tons  were  ordered  last  week  for 
Southern  and  Western  roads  to  be  delivered  in  1910.  In  the 
electrical  trades  both  the  General  Electric  and  Westinghouse 
companies  report  that  July  business  was  unusually  heavy.  The 
Western  Electric  is  particularly  busy  in  the  manufacture  of  tele¬ 
phone  apparatus,  and  its  plants  are  running  full  time.  Collections 
show  considerable  improvement,  especially  in  the  West  and 
Northwest,  and  in  the  South  are  no  slower  than  heretofore. 
Business  failures  for  the  week  which  ended  Aug.  26  were; 
201  as  against  183  the  previous  week;  136  in  the  same  week  of 
1908:  167  in  1907;  138  in  1906,  and  161  in  1905. 


THE  COPPER  MARKET. 


The  copper  market  during  the  past  week  has  been  practically 
at  a  standstill ;  price  changes  have  been  insignificant,  and 
trading  on  the  Metal  Exchange  and  by  private  sale  has  been 
very  limited.  The  demand  from  domestic  consumers  is  notably 
quiet,  although  there  are  a  good  many  inquiries  for  metal,  show¬ 
ing  that  the  melters  are  thinking  of  adding  to  their  stocks  when¬ 
ever  there  is  a  favorable  price  condition.  Speculative  de¬ 
mand  abroad  is  also  smaller  than  it  has  been,  and  reports  from 
Europe  indicate  that  stocks  are  increasing  in  the  warehouses 
there.  The  statistical  position  of  copper  for  the  month  of 
August  is  interesting  to  the  trade.  It  is  generally  conceded  that 
exports  during  the  month  will  not  exceed  50,000,000  lb.,  the 
lowest  figure  for  the  last  five  months.  In  the  meantime  the  pro¬ 
duction  is  known  to  have  continued  at  highwater  mark,  and 
domestic  takings,  as  indicated  above,  appear  to  have  been  rather 
light.  It  is  by  no  means  certain,  however,  that  the  figures  of  the 
Copper  Producers’  Association  will  reflect  this  situation.  It  is 
remembered  in  the  market  that  the  July  figures  furnished  a 
surprising  reduction  in  producers  stocks.  There  may  be  an¬ 
other  surprise  in  store  for  those  who  follow  conditions  and 
think  that  they  have  formed  correct  conclusions.  The  exports 
for  the  month  up  to  and  including  Aug.  30  were  21,869  tons. 
The  daily  call  on  the  Metal  Exchange  at  12:30  o’clock  Aug.  30 
quoted  standard  copper  as  follows : 


Settling 

Bid.  Asked.  price. 

Spot  .  12.60  12.75  . 

August  .  12.60  >2.75  12.6754 

September  .  12.70  12.85  >2.7754 

October  .  >2.75  12.90  12.8254 

November  .  >2.80  >2.95  12.8754 

Hecember  .  12.85  13-05  *12.95 


The  Ixmdon  prices  .\ug.  30  were  as  follows: 


Noon. 
£  s  d 

Standard  copper,  spot . 59  12  6 

Standard  copper  futures . 60  10  o 

Market  . .  Finn 

Sales  of  spot . 

Sales  of  futures . 


Close. 
£  8  d 

59  15  o 

60  12  6 
Finn 

. 100  tons 
.600  tons 


Extreme  fluctuations  for  this  year : 

Standard  . 

Lake  . 

Electrolytic  . 

Cast  . 

London,  spot  . 

London,  futures  .  . 

London,  best  selected . 


Highest. 

13.00 

14-55 

14-25 
14-1254 
£64  2 
64  2 

67  15 


6 

6 

o 


Lowest 

12.6254 

12.55 

12.1254 

12.00 

£54  12  6 
55  lo  0 

59  o  o 


PENNSYLVANIA  AND  LONG  ISLAND  TERMINALS. 
— The  Pennsylvania  tunnels,  with  all  their  equipment  and 
depot  facilities,  will  be  ready  for  operation  by  July,  1910.  It 
may  be  that  the  advanced  condition  of  the  work  will  permit  an 
earlier  opening.  It  is  said  that  the  majority  of  the  contractors 
are  ahead  of  their  schedules.  The  total  expenditure,  so  far, 
has  been  about  $90,000,000,  and  this  will  reach  something  more 
than  $100,000,000  before  the  work  is  complete.  The  progress 
of  the  work  on  the  Long  Island  section  of  the  road  is  fully 
as  far  advanced  as  on  the  main  terminal.  Ralph  Peters,  presi¬ 
dent  of  the  Long  Island  Railroad,  is  quoted  as  saying  that 
operation  from  many  points  on  the  western  division  of  his 
system  to  Manhattan  would  be  under  electricity  through  the 
tunnels  before  the  end  of  this  year.  Already  the  ties  for  the 
tracks  in  the  East  River  tunnels  have  been  stored  in  Long 
Island  City.  The  first  division  of  the  road  from  Long  Island 
City  to  Jamaica  will  probably  be  ready  within  a  few  months, 
and  the  double  tracking  of  fhe  North  Shore  line  to  Port  Wash¬ 
ington  will  be  completed  before  the  end  of  the  year.  The 
tracks  through  the  yards  at  Long  Island  City  are  being  rapidly 
prepared  for  electrification. 

LIGHTING  COMPETITION  IN  MINNEAPOLIS.— There 
is  quite  a  contest  taking  place  in  Minneapolis  over  the  question 
of  granting  a  franchise  to  the  Northern  Heating  &  Electric 
Company,  a  newly  organized  concern,  which  is  seeking  to  enter 
into  competition  with  the  General  Electric  Company.  Those 
opposing  the  granting  of  another  franchise  state  it  should  not 
be  granted  unless  it  can  be  demonstrated  that  the  present 
company  cannot,  or  will  not,  furnish  energy  at  reasonable 
rates.  It  is  argued  that  one  company  with  one  plant  ought  to 
be  able  to  furnish  service  cheaper  than  two  companies  with 
two  plants.  It  is  also  argued  that  competition  between  public 
service  corporations  usually  results  in  a  rate  agreement,  or  in 
the  sale  of  one  concern  to  the  other.  A  strict  regulation  of  the 
existing  company  is  favored  rather  than  the  encouragement 
of  competition. 

BELL  TELEPHONE  OF  ST.  LOUIS.— A  new  schedule  of 
rates  will  be  put  into  effect  Sept,  i  by  the  Bell  Telephone 
Company  of  St.  Louis.  The  rates  will  be  substantially  the 
same  as  those  of  the  Kinloch  Telephone  Company.  The  Bell 
Company  makes  a  reduction  of  $46.80  a  year  on  the  unlimited 
direct ;  $18  on  the  unlimited  two-party  line,  and  $6  on  residence 
phones.  This  change  is  made  in  order  to  make  full  use  of  the 
company’s  exchange  and  wire  facilities,  which  were  enlarged 
in  1907.  The  company  expects  to  easily  accommodate  20,000 
more  patrons,  and  the  low  rate  is  made  as  an  inducement. 

NEW  FACTORY  OF  WARNER  ARC  LAMP  COM¬ 
PANY. — The  Warner  Arc  Lamp  Company  recently  found  it 
necessary  to  increase  its  manufacturing  facilities,  but  instead 
of  enlarging  its  Muncie  factory,  as  has  been  done  several 
times  previously,  it  was  found  advisable  to  locate  a  factory 
west  of  the  Mississippi  River.  A  fireproof  building,  equipped 
with  the  most  modern  machinery  for  the  manufacture  of  arc 
lamps,  was  therefore  erected  at  Wilton,  Iowa,  to  which  point 
the  general  office  of  the  company  has  been  moved  from  Muncie. 

NEW  SAVANNAH  TRACTION  COMPANY.— Plans  are 
under  way  at  Savannah,  Ga.,  which  embrace  the  laying  of  more 
than  30  miles  of  new  electric  railway  track.  .  While  this  scheme 
has  not  been  entirely  worked  out,  it  is  expected  that  several 
sections  of  the  country  hitherto' not  reached  by  electric  lines  will 
be  opened  up.  The  new  project  is  said  to  be  backed  by  in¬ 
interests  which  are  identified  with  the  Savannah  Lighting  Com¬ 
pany.  The  latter  company  is  now  making  extensive  improve¬ 
ments  in  its  plant. 
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SAN  JOAQUIN  LIGHT  &  POWER  COMPANY.— The  San 
Joaquin  Light  &  Power  Company,  Fresno,  Cal.,  has  plans  on  foot 
for  improvements  and  development  of  the  system  entailing  an 
expenditure  of  $500,000.  A.  G.  Wishon,  manager  of  the  com¬ 
pany,  has  just  received  authorization  from  the  Huntington  in¬ 
terests  in  Los  Angeles,  who  control  the  company,  to  proceed 
with  certain  features  of  the  works.  The  large  earth  dam  in 
Crane  Valley  is  now  being  worked  on,  and  the  No.  i  ditch 
and  a  good  deal  of  other  work,  especially  that  of  gettii.g  equip¬ 
ment  into  the  hills,  is  being  pushed  forward  as  rapidly  as  pos¬ 
sible.  The  big  dam  will  contain  20,000  cubic  yards  of  rock, 
310,000  cubic  yards  of  earth,  12,000  cubic  yards  of  concrete 
and  120  tons  of  metal.  The  enlargement  of  the  No.  i  ditch  will 
be  almost  exclusively  by  the  construction  of  tunnels.  Out  of 
the  present  7J4  miles  of  ditch,  all  but  one  mile  will  become 
tunnel,  and  the  one  mile  of  open  ditch  will  be  concreted.  Four 
hundred  men  are  now  at  work.  An  electric  substation  is  being 
established  at  Crane  Valley,  which  will  be  used  for  operating 
all  the  machinery  in  the  construction  work  there. 

GOOD  DEMAND  FOR  LIGHTING  SPECIALTIES.— I.  P. 
Frink,  551  Pearl  Street,  New  York,  dealer  in  reflectors  and 
lighting  specialties,  reports  that  there  has  been  an  excellent 
demand  during  the  summer  for  this  class  of  goods.  Since  this 
firm  equipped  the  National  City  Bank  of  New  York,  some 
months  ago,  with  a  system  of  concealed  desk  lighting  it  has 
received  quite  a  number  of  orders  from  other  financial  in¬ 
stitutions,  which  have  been  pleased  with  this  installation.  Be¬ 
sides  a  number  of  banks  in  New  York,  the  Mechanics  American 
National,  the  National  Bank  of  Commerce  and  the  Title  Guar¬ 
antee  Trust  Company,  of  St.  Louis,  have  all  recently  been 
equipped  with  this  system  of  desk  lighting,  and  the  Old  Colony 
Trust  Company,  of  Boston,  has  also  adopted  it.  One  novel 
installation  which  the  Frink  firm  has  recently  put  in  is  that  of 
the  University  Club  in  Chicago.  In  connection  with  this  there 
are  concealed  lighting  systems  for  the  squash  and  tennis 
courts,  and  it  is  reported  that  the  players  can  now  use  these 
courts  at  night  just  as  easily  as  in  the  day  time. 

MONTGOMERY  LIGHT  &  WATER  POWER  COM¬ 
PANY. — George  Williams,  of  the  firm  of  H.  L.  Doherty  & 
Company,  who  ha's  been  in  Montgomery,  Ala.,  for  six  months 
conducting  a  campaign  of  education  in  behalf  of  the  Mont¬ 
gomery  Light  &  Water  Power  Company,  says  that  his  concern  is 
now  doing  a  large  portion  of  the  business  in  this  territory,  and 
that  it  is  adding  to  its  customers  every  day.  It  has  been  mak¬ 
ing  a  special  feature  of  signs  and  street  illumination,  and  these 
have  become  very  popular  with  the  business  people  of  Mont¬ 
gomery.  A  second  transmission  line  has  just  been  completed 
from  the  hydro-electric  plant  27  miles  from  the  city,  and  the 
power  station  at  that  point  is  installing  new  machinery.  Four 
new  water  turbines  have  been  ordered  to  take  the  place  of  the 
machinery  now  in  service,  and  when  these  are  all  installed  the 
total  capacity  of  the  plant  will  be  about  8000  hp. 

CHANGE  IN  TELEGRAPH  CODE  RATES  POST¬ 
PONED. — Owing  to  the  vigorous  protest  made  by  the  National 
Association  of  Manufacturers  against  the  change  in  the  use  of 
code  telegrams,  limiting  them,  except  in  the  case  of  dictionary 
words,  to  five  letters  per  word,  the  Western  Union  and  Postal 
Telegraph  companies  have  decided  to  postpone  action  until 
Dec.  I.  John  Kirby,  Jr.,  president  of  the  association,  which 
it  is  claimed  has  3000  members,  pointed  out  that  it  was 
impossible  for  the  manufacturers  now  using  code  systems 
to  revise  them  in  accordance  with  the  new  regulations 
by  Sept  I,  and  the  telegraph  companies  agreed  to  the  post¬ 
ponement  rather  than  interfere  with  the  business  of  their  cus¬ 
tomers. 

PORT  HURON  (MICH.)  LIGHT  &  POWER  COMPANY. 
— In  the  report  of  the  convention  of  the  Michigan  Electrical 
.\ssociation  in  our  issue  of  Aug.  26,  it  was  stated  in  men¬ 
tioning  the  election  to  the  presidency  of  A.  C.  Marshall,  mana¬ 
ger  of  the  Port  Huron  Light  &  Power  Company,  that  this  com¬ 
pany  in  1905  passed  under  the  control  of  the  Detroit  Edison 
Company.  This  statement  is,  we  learn,  an  error,  as  the  Port 
Huron  company  is  in  no  wise  connected  with  Detroit  Edison 
interests.  TTie  company  is  the  successor  of  the  Excelsior  Elec¬ 
tric  Company,  incorporated  in  1884,  and  in  1901  re-incorporated 
.(s  the  Port  Huron  Light  &  Power  Company,  the  stock  remain¬ 
ing  in  the  hands  of  the  original  incorporators. 


NEW  POWER  PROJECT  IN  UTAH.— Jesse  Knight,  of 
Provo,  is  planning  an  electrical  transmission  system  for  Utah, 
that  may,  in  time,  rival  the  famous  Telluride  Power  Company’s' 
system,  which  now  furnishes  light  and  power  for  a  greater 
part  of  the  State.  Mr.  Knight’s  plan  is  to  establish  power 
plants  in  the  several  available  canyons  throughout  the  State,  and 
to  furnish  power  and  light  to  many  of  the  towns  now  sup¬ 
plied  by  the  Telluride  company,  as  well  as  towns  that  are  with¬ 
out  electrical  energy.  The  district  through  which  the  plants  will 
operate  is  from  Logan  on  the  north  to  Nephi  on  the  south,  a 
oelt  200  miles  long  and  100  miles  wide  through  the  most  thickly 
populated  portion  of  the  State. 

ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  Notes  in  the  present  issue  are  an¬ 
nouncements  of  proposed  new  plants  or  considerable  exten¬ 
sions  of  present  plants  at  Sioux  City,  la. ;  Erie,  Kan. ;  Raders- 
burg,  Mont.;  Astoria,  Ore.;  Tenino,  Wash.;  Berlin,  N.  H. ; 
Columbia  City,  Ind. ;  Salt  Lake  City,  Utah;  Eugene,  Ore.; 
Athens,  Ga. ;  Aurora,  Ind. ;  Ralston,  Neb. ;  White  Plains,  N.  Y. ; 
Midland,  Ont.,  Can.;  New  Haven,  Conn.;  Dorris,  Cal.;  Tacoma, 
Wash.;  Yreka,  Cal.;  Grand  Rapids,  Wis. ;  Claremont,  N.  H. ; 
Waterville,  Me.;  Poughkeepsie,  N.  Y. ;  Detroit,  Minn.;  Hydro. 
Okla. ;  Binghamton,  N.  Y. ;  Rochester,  N.  Y. ;  Portland,  Ore. ; 
Crosbytown,  Tex.;  Brandon,  Miss.,  and  Deming,  N.  M. 

HOME  POWER  &  IRRIGATION  COMPANY.— A  num¬ 
ber  of  Denver  and  Eastern  capitalists  are  promoting  a  project 
for  the  purpose  of  developing  a  large  water-power  and  irriga¬ 
tion  proposition  on  Bear  Creek,  near  Morrison,  Col.  The 
name  of  the  new  company  is  to  be  the  Home  Power  &  Irriga¬ 
tion  Company.  It  is  planned  to  take  over  all  the  water  rights 
on  Bear  Creek,  consolidate  them  and  then  construct  a  large 
reservoir  at  Evergreen,  where  the  power  plant  will  probably 
be  located.  It  is  said  that  the  minimum  development  will  be 
5000  hp,  and  probably  will  eventually  reach  10,000  hp. 

"municipal  OWNERSHIP  IN  FT.  WAYNE,  IND.— 
J.  Levering  Jones,  of  Philadelphia,  president  of  the  Ft.  Wayne 
&  Wabash  Valley  Traction  Company,  has  issued  an  open  letter 
in  which  he  endeavors  to  show  that  in  going  into  municipal 
and  commercial  lighting  the  city  of  Ft.  Wayne  has  acted 
against  the  interest  of  its  taxpayers.  He  declares  that  no  fur¬ 
ther  investments  will  be  made  in  Ft.  Wayne  by  his  company 
until  it  is  certain  that  the  disposition  of  the  community  is 
favorable  to  the  corporation. 

ELECTRIC  MACHINERY  COMPANY  SALES.— The 
Electric  Machinery  Company,  Minneapolis,  has  sold  through  the 
Rumsey  Electric  Company,  of  Philadelphia,  a  500-kw,  three- 
phase,  2300-volt  alternator  to  the  city  of  Martinsburg,  W.  Va., 
where  it  will  be  installed  in  the  water-power  plant  on  the 
Potomac  River.  The  same  company  has  also  sold  to  the  Inde¬ 
pendent  Electric  Light  &  Power  Company,  of  Independence, 
Kans.,  a  480-k.w  alternator  for  direct  connection  to  a  gas  engine. 

HAVANA  HOLIDAY  ELECTRICAL  ILLUMINATION. 
— Mr.  R.  Jiminez,  A.  I.  E.  E.,  Havana,  Cuba,  writes  that 
the  City  Council  of  Havana  has  authorized  an  elaborate  cele¬ 
bration  of  the  winter  holidays,  involving  considerable  electrical 
display,  which  latter  consideration  may  interest  American  elec¬ 
trical  manufacturers  and  supply  dealers.  Mr.  Jimenez  will  be 
glad  to  give  further  information  on  the  subject  upon  appli¬ 
cation.  His  address  is  Malecon  240  altos,  Havana. 

IRWIN  (PA.)  &  HERMINIE  TRACTION  COMPANY.— 
A  company  named  the  Irwin  &  Herminie  Traction  Company 
has  been  organized  in  Pittsburgh  to  take  over  the  property  of 
the  Pittsburgh  &  Westmoreland  Railway  Company,  which  now 
operates  a  line  between  Irwin  and  McKeesport.  The  new 
company  will  issue  $40,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  improvements. 

DONGAN  ELECTRIC  MANUFACTURING  COMPANY. 
— The  Dongan  Electric  Manufacturing  Company,  52  Green 
Street,  Albany,  N.  Y.,  has  purchased  the  business  of  the  Dongan 
Electrical  Instrument  Company.  It  will  continue  the  manu¬ 
facture  of  Dongan  instruments,  to  which  line  other  types  will 
6e  added  in  the  future. 

FT.  WAYNE  ELECTRIC  WORKS  INCREASES  FORCE 
— The  force  of  employees  at  the  Ft.  Wayne  Electric  Work.' 
has  been  largely  increased  in  order  to  care  for  the  new  busi- 
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BERLIN  1910  AMERICAN  EXPOSITION.— Prince  Henry 
of  Prussia  has  accepted  the  honorary  presidency  of  the  Ameri¬ 
can  Exposition  to  be  held  in  Berlin  in  1910  and  heads  a  German 
committee,  consisting  of  men  of  the  highest  standing  in  the 
empire,  who  will  co-operate  with  the  regular  German  Advisory 
Committee  in  making  the  exposition  a  success.  Messrs.  J. 
Pierpont  Morgan  and  Thomas  A.  Edison  have  joined  the 
honorary  American  committee.  The  Hamburg-American  Line 
and  the  North-German  Lloyd  have  increased  their  original 
freight  reduction  from  20  to  30  per  cent.  Arrangements  have 
been  made  whereby  exhibitors  who  do  not  intend  to  send  a 
man  of  their  own  to  Berlin  can  have  ,  their  exhibits  unpacked, 
installed  and  demonstrated,  for  a  moderate  charge,  by  a  special 
sales  office  and  bureau  of  information  established  in  the  Ex¬ 
position  Palace,  so  that  it  will  only  be  necessary  for  them  to 
ship  the  goods  to  New  York  to  be  taken  entire  care  of  from 
there  on  by  the  exposition  management.  The  exposition  aims, 
by  bringing  together  in  a  magnificent  exposition  palace  much 
larger  than  Madison  Square  Garden,  New  York,  in  the  com¬ 
mercial  heart  of  Europe,  a  representative  collection  of  the  best 
American  ingenuity,  skill  and  experience  can  produce ;  to  foster 
and  strengthen  trade  relations  with  Germany  and  to  increase 
American  exports  generally.  It  will  be  an  exposition  without 
extras,  all  incidentals  being  included  in  the  space-rental.  Max 
Vieweger,  50  Church  Street,  is  American  manager  of  the  ex¬ 
position. 

TELEPHONES  FOR  TRAIN  DESPATCHING.— A  new 
telephone  equipment  furnished  by  the  Western  Electric  Com¬ 
pany  for  train  despatching  upon  the  Fitchburg  division  of  the 
Boston  &  Maine  Railroad  has  been  in  operation  since  Aug.  7, 
and  it  is  now  announced  that  it  has  given  perfect  satisfaction. 
It  is  expected  that  other  divisions  of  the  road  will  be  equipped 
speedily  in  the  same  manner.  Nineteen  stations  have  been 
using  the  telephones  on  this  experimental  division.  The  officials 
of  the  railroad  believe  that  the  new  system  will  save  from  20 
per  cent  to  50  per  cent  of  the  time  in  handling  traffic,  and 
will  eliminate  a  number  of  delays.  One  of  the  novelties  of  the 
apparatus  installed  by  the  Western  Electric  Company  was  a 
special  instrument  in  one  station  for  a  one-armed  telegraph 
operator.  That  he  might  not  lose  his  position,  a  special  foot 
switch  was  arranged  in  order  that  his  single  hand  would  be 
left  free  to  record  messages. 

READY  TO  BID  ON  CHICAGO  SUBWAY.— George  W. 
Jackson,  of  the  firm  of  George  W.  Jackson,  Inc.,  has  an¬ 
nounced  that  he  is  prepared  to  build  the  Chicago  subway  system 
at  a  cost  of  upward  of  $80,000,000  for  cars  and  other  equip¬ 
ment.  Mr.  Jackson  has  sent  a  letter  to  Mayor  Busse,  asking 
him  to  investigate  the  financial  standing  of  his  company,  in 
order  that  the  city  may  give  serious  consideration  to  his 
proposition.  The  Jackson  project  contemplates  a  traction  sys¬ 
tem  entirely  independent  of  the  present  lines,  but  proposes  to 
provide  sufficient  space  to  make  it  possible  for  the  elevated 
lines  to  run  underground  in  the  business  district.  Provision 
is  also  made  for  gas  and  electric  conduits. 

WORKING  ON  McCALL  FERRY  DAM.— More  than 
100  men  were  put  to  work  last  week  on  the  big  dam  of 
the  McCall  Ferry  Power  Company  on  the  Susquehanna  River. 
It  has  been  nearly  two  years  since  operations  on  this  plant 
were  discontinued.  The  men  now  at  work  are  employed  on 
*  the  concrete  construction  work.  It  is  understood  that  the 
number  of  workmen  is  to  be  steadily  increased  until  as  large 
a  force  as  can  be  accommodated  will  be  employed.  The  plant 
is  about  80  per  cent  finished,  and  it  is  estimated  that  it  can 
be  completed  and  power  turned  on  within  a  year. 

SEATTLE  ELECTRIC  COMPANY  SUBSTATION.— The 
Stone  &  Webster  Engineering  Corporation,  of  Boston,  has 
taken  a  contract  for  the  construction  of  a  new  substation  at 
Ballard,  Wash.,  for  the  Seattle  Electric  Company.  The  new 
station  will  supply  the  energy  for  the  northern  section  of 
Seattle  and  also  for  the  Puget  Sound  International  Railway 
&  Power  Company  which  is  constructing  a  line  between  Seattle 
and  Everett  The  new  station  will  have  a  capacity  of  25,000 
kw  in  railway  motor-generator  sets  and  4000  kw  in  light  and 
power  equipment. 

WIRELESS  EQUIPMENT  FOR  PACIFIC  STEAMSHIP. 
— The  United  Wireless  Company  has  just  completed  the  manu¬ 
facture  of  a  3-kw  wireless  equipment  for  the  new  Matson 
Transportation  Company  steamship  Wilhelmina.  This  is  one 
of  the  largest  and  handsomest  steamships  on  the  Pacific  Coast, 
and  will  ply  between  San  Francisco  and  Honolulu.  It  is  said 


that  this  wireless  equipment  is  expected  to  work  over  a  radius 
of  2,000  miles.  It  was  manufactured  for  the  United  company 
at  the  plant  of  the  International  Telegraph  Construction  Com¬ 
pany  ifl  Jersey  City. 

PITTSBURGH  MOTOR  VEHICLE  COMPANY.— I'he 
Pittsburgh  Motor  Vehicle  Company  asks  us  to  contradict  re¬ 
ports  being  circulated  to  the  effect  that  it  has  moved  its  busi¬ 
ness  from  Pittsburgh  to  Washington,  D.  C.  Such  reports,  it 
states,  are  not  only  untrue  but  calculated  to  mislead  both  present 
and  prospective  customers.  The  company  is  doing  business  as 
usual  in  Pittsburgh,  Pa.,  and  intends  to  continue  so  doing. 

ELECTROMAGNETIC  TOOL  COMPANY.— James  S. 
Knowlson,  until  recently  with  the  General  Electric  Company, 
has  gone  into  the  manufacture  of  electric  percussion  drills, 
under  the  firm  name  of  the  Electromagnetic  Tool  Company, 
with  offices  at  128  South  Clinton  Street,  Chicago,  Ill. 

MYSORE,  INDIA,  ELECTRICAL  ENGINEER  AP¬ 
POINTMENT. — The  official  secretary  of  the  Government  of 
Mysore,  India,  asks  us  to  announce  that  the  post  of  Chief  Elec¬ 
trical  Engineer  to  the  Government  of  Mysore,  for  which  appli¬ 
cations  were  invited  in  January,  has  been  filled. 
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THE  WEEK  IN  WALL  STREET. 

It  is  not  out  of  line  to  say  that  Wall  Street  during  the  past 
week  experienced  a  “Harriman  market.”  It  was  not  as  in  the 
old  days  a  market  of  Harriman  manipulation,  but  the  absorb¬ 
ing  topic  of  conversation  and  the  controlling  influence  on  prices 
were  the  reports  from  the  financier’s  bedside.  Few  deny  that 
the  reaction  was  logically  due,  for  most  observers  have  rec¬ 
ognized  for  months  that  the  advance  had  been  too  radical  and 
was  too  far  ahead  of  commercial  conditions  to  be  healthy. 
The  Harriman  rumors  merely  unsettled  the  nerves  of  the  pro¬ 
motors  and  gave  the  bears  the  courage  they  had  heretofore 
lacked.  Liquidation  of  speculative  holdings  in  the  market 
leaders  became  very  general  and  the  shorts  took  an  inning. 
There  was  little  in  a  news  way,  beyond  the  Harriman  reports, 
to  affect  the  market.  Crop  reports  were  not  so  rosy  as  here¬ 
tofore,  but  were  still  good  and  the  industrial  and  railroad 

NEW  YORK. 

Shares  Shares 

Auk.  23.  Aug.  30.  sold.  Aug.  23.  Aug.  30.  sold. 

All.-Ch .  isVi*  i5J4  800  Jnt.-Met.,  pfd..  46^4  46n  6,800 

All.-Ch.,  pfd...  53^  ssyi  1,200  Mackay  Cos...  84  84f4  1.900 

-\mal.  Cop....  85%  84'A  99,875  Mackay  Cos., p.  74^4*  7S  100 

Am.  D.  T _  2056*  2oV5* -  Man.  Elev....  142J4  143*  SSO 

Am.  Loc .  63  60  25,132  Met.  St.  Ry...  23  23*  - 

Am.  Loc.,  pfd..  ii6V5  116  1,250  N.Y.  &  N.J.Tel  140J4  13954*  100 

Am.  Tel.  &  Cbl.  76*  76*  -  Steel,  com....  77^4  77^41,008,600 

Am.  T.  &T...  140^  14054  11,000  Steel,  pfd .  125  12556  20,037 

B.  R.  T .  8056  7954  38,620  W.  U.  T .  73  7456  4,020 

Gen.  Elec .  169  i6854  4,370  West’h,  com...  87^  86  6,700 

Int-Met.,  com.  15  14%  3,75o  West’h,  pfd...  125*  125*  - 

PHILADELPHIA. 

Shares  Shares 

Aug.  23.  Aug.  30.  sold.  Aug.  23.  Aug.  30.  sold. 

Am.  Rys .  4656*  4654* - -  Phila.  Elec -  1254  - 

Elec.  Co.  of  A.  1254*  1254* -  Phila.  R.  T -  3o54  30)*  - 

Elec.  St.  B’ty..  61  61  -  Phila.  Trac...  9056*  9056* - 

E.  S.  B’ty.pfd.  49*  49*  -  Union  Trac...  5  4  54  5  4  54  - 

CHIC.^GO. 


Shares  Shares 

Aug.  23.  Aug.  30.  sold.  ‘  Aug.  23.  .\ug.  30.  sold. 

Tgft*  -  rtii  T^l  Cn  .  lie*  iieU  - 


Chi.  City  Ry . 

180*  180* 

Chi.  Tel.  Co... 

135* 

13554  - 

Chi.  Rs.,S«r.i 

11956*110* 

Met.  El.,  com.. 

17J4* 

17?3* - 

Chi.  Rs.,Ser.2 

37)4*  37)4* 

. 

Met.  El.,  pfd.. 

49* 

49*  - 

Com.  Edison . 

120^  121 

Nat’l  Carbon... 

95 

95*  - 

Chi.  Sub’ws.. 

1956*  2056 

— 

Nat'l  C.,  pfd.. 

120* 

120* 

BOSTON. 

Shares 

Shares 

Aug.  23.  Aug.  30.  sold. 

Aug.  23 

Aug.  30.  sold. 

Am.  T.  &  T... 

I40fi  139?4 

Mex.  Tel . 

2H* 

2^  - 

Cum.  Tel.... 

143*  144 

Mex.  Tel.,  pfd. 

6^* 

6*  - 

Edison  E.  Ill. 

252*  254 

N.  E.  Tel . 

137 

136*  - 

Gen.  Elec . 

16654*16756 

W.  T.  &  T. . . . 

ioJ4* 

1  1  - 

Mass.  E.  Ry. 

1454  IS* 

W.  T.  &  T..  p. 

89* 

89*  - 

Mass  E.  R.,  p 

74  7456* 

— 

*Last  price  quoted. 

Shares  sold  are  for  week  Aug.  23  to  .\ug.  28. 

situation  indicated  continued  improvement.  The  truth  of  the 
whole  matter  is  that  prices  had  been  pushed  beyond  their  legi¬ 
timate  level  and  had  been  held  there  by  persistent  and  power¬ 
ful  bulls.  The  break  came  when  these  men  and  their  followers 
began  to  fear  disaster.  Ranks  were  broken  and  it  was  a 
scramble  to  save  paper  profits.  But  it  was  far  from  a  rout 
and  on  Aug.  30,  when  assurances  were  given  out  that  the 
financier’s  condition  was  not  alarming,  there  was  an  immediate 
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and  sharp  reaction.  Not  all  the  losses  were  recovered,  but 
enough  to  show  that  the  bear  side  is  dangerous.  Regardless 
of  stock  fluctuations  the  bond  market  remains  strong  with  ready 
sales  for  every  good  issue.  The  wonder  of  the  market  is  that 
there  are  not  more  issues  from  comparatively  obscure  in¬ 
dustrial  concerns.  It  looks  as  if  the  opportunity  existed.  The 
money  market  is  practically  unchanged.  On  Aug.  30  rates  were : 
call,  @  per  cent ;  90  days,  3J4  @  3/^  pcr  cent.  The 
quotations  in  the  table  are  of  the  close  Aug.  30. 

DIVIDENDS. 

American  Locomotive  Company,  preferred,  quarterly, 
per  cent,  payable  Oct.  21. 

Brooklyn  Rapid  Transit  Company,  quarterly,  i  per  cent,  pay¬ 
able  Oct.  I. 

Galveston-Houston  Electric  Company,  preferred,  semi-an¬ 
nual,  3  per  cent;  common,  ij4  per -cent,  both  payable  Sept.  4. 

Mackay  Companies,  preferred  and  common,  quarterly,  i  per 
cent  each,  payable  Oct.  i. 

Rochester  Railway  &  Light  Company,  preferred,  quarterly, 
1%  per  cent,  payable  Sept.  i. 

NEW  POWER  COMPANIES  IN  MICHIGAN.— Articles 
of  incorporation  were  filed  with  the  Secretary  of  State  of 
Michigan  last  week  for  18  new  power  companies,  with  a  total 
paid  in  capitalization  of  $3,200,000.  Practically  all  of  these 
companies  are  being  promoted  by  Eastern  capital.  Fourteen  of 
the  new  concerns  are  water-power  companies,  which  propose  to 
develop  sites  upon  the  Au  Sable  River  in  Northeastern  Michi¬ 
gan.  The  incorporators  of  these  companies  are  E.  F.  Loud  and 
H.  K.  Loud,  of  Au  Sable,  each  of  whom  holds  one  share  of 
stock  in  each  company,  and  L.  A.  Wood,  of  7  Wall  Street,  New 
York,  who  holds  the  balance  of  the  shares  in  each  company. 
Mr.  Wood  is  identified  with  the  interests  of  Hodenpyl,  Wal- 
bridge  &  Company.  The  other  four  companies  which  were  in¬ 
corporated  are  the  Saginaw  Power  Company,  capital  $1,000,000; 
the  Bay  City  Power  Company,  $500,000;  the  Pontiac  Power 
Company,  $200,000,  and  the  Charlotte  Power  Company,  $50,000. 
The  incorporators  of  the  first  three  of  these  are ;  George  E. 
Hardy,  W.  M.  Eaton  and  J.  C.  Weadock,  all  of  New  York,  and 
all  identified  with  the  Hodenpyl,  Walbridge  &  Company  in¬ 
terests.  It  is  the  understanding  that  these  three  new  com¬ 
panies  are  eventually  to  take  over  the  extensive  power  and 
traction  interests  owned  in  Saginaw,  Bay  City  and  Pontiac  by 
the  New  York  bankers  mentioned  above.  The  Charlotte  Power 
Company,  which  seems  to  be  a  Michigan  concern,  is  incor¬ 
porated  by  George  H.  Gark,  E.  Clark  and  George  A.  Crawford, 
of  Detroit. 

WASCO  COUNTY  ELECTRIC  WATER  POWER  COM¬ 
PANY. — The  Wasco  County  (Ore.)  Electric  &  Water  Power 
Company  has  filed  a  mortgage  in  the  office  of  the  county  clerk 
of  Wheeler  County  in  favor  of  the  Carnegie  Trust  Company, 
of  New  York,  N.  Y.,  as  security  for  an  issue  of  $15,000,000  in 
bonds,  which  covers  all  the  rights  of  way,  equipment  and  water 
filings  of  the  electric  company  in  the  counties  of  Wasco,  Crook, 
Grant,  Wheeler,  Gilliam  and  Sherman.  The  document  also 
shows  the  purchase  of  the  water  rights  of  the  Oregon  Gold 
Prospecting  &  Promoting  Company  for  $2,625,000  of  capital 
stock  of  the  electric  company  and  $3,775,000  in  bonds.  The  latter 
company  has  two  water  rights,  one  on  the  Deschutes  River,  be¬ 
tween  the  Warm  Springs  and  Melotius  Rivers,  and  one  on  the 
John  Bay  River.  The  mortgage  also  provides  that  prior  to  the 
completion  of  300  miles  of  projected  railways  through  Central 
Oregon  that  the  Inland  Oregon  Electric  Railroad  Company 
shall  be  formed  and  $15,000,000  in  bonds  sold  to  the  Portland, 
Baker  City  &  Butte  Electric  Railroad  Company.  The  offices 
of  the  Wasco  Electric  &  Water  Company  are  at  318  Marquam 
Building,  Portland,  Ore. 

HUDSON  RIVER  POWER  CORPORATIONS.— The  ap¬ 
praisers  of  the  properties  of  the  various  Hudson  River  power 
companies,  which  are  now  in  bankruptcy,  have  filed  their  re¬ 
ports  in  the  United  States  District  Court  at  Utica.  The  total 
appraisals  value  the  property  at  $7,117,093,  divided  as  follows; 
Hudson  River  Electric  Power  Company,  $852,803 ;  Madison 
County  Gas  &  Electric  Company,  $150,634;  Ballston  Springs 
Light  &  Power  Company,  $56,024;  Saratoga  Gas,  Electric  Light 
&  Power  Company,  $443,101 ;  Empire  State  Power  Company, 
$357,654;  Hudson  River  Power  Transmission  Company,  $681,- 
199;  Hudson  River  Water  Power  Company,  $3,049,642,  and 
the  Hudson  River  Electric  Power  Company,  $1,526,037.  The 
power  house  at  Mechanicsville,  owned  by  the  Hudson  River 
Power  Transmission  Company,  is  appraised  at  $390,642,  and  the 


Spier  Falls  plant,  owned  by  the  Hudson  River  Water  Power 
Company,  is  valued  at  $1,831,700. 

PACIFIC  STATES  ELECTRIC  COMPANY.— The  officers 
of  the  New  Pacific  States  Electric  Company,  the  formation  of 
which  was  announced  in  the  last  issue,  are  H.  V.  Carter,  presi¬ 
dent  and  general  manager ;  J.  C.  Gilson,  first  vice-president ; 
W.  L.  Goodwin,  second  vice-president  and  sales  manager;  F. 

J.  Quinn,  secretary  and  purchasing  agent,  and  W.  E.  Elliott, 
treasurer.  The  officers  of  the  old  companies — the  Sterling 
Electric  Company,  of  San  Francisco;  Pacific  Electrical  Works, 
of  Los  Angeles,  and  the  Crescent  Electric  Company,  of  Oak¬ 
land — wih  remain  in  their  present  locations  under  the  name 
of  the  new  company.  C.  H.  Carter  has  been  appointed  local 
manager  at  Los  Angeles,  and  C.  L  Gilson,  at  Oakand,  and 
F’,  J.  Quinn  will  have  charge  of  the  San  Francisco  store. 
Branches  will  be  located  at  Seattle,  Wash.,  and  Portland,  Ore., 
in  the  near  future. 

SOUTH  DAKOTA  WATER-POWER  COMBINATION.- 
It  is  announced  that  a  deal  has  just  been  consummated  through 
the  promotion  of  Eastern  capital  by  which  the  Consolidated 
Power  &  Light  Company,  of  Deadwood,  S.  D.,  will  secure 
control  of  the  plants  and  business  of  the  Black  Hills  Traction 
Company,  which  is  the  one  competitive  company  in  the  manu¬ 
facture  of  electricity.  The  deal,  it  is  said,  involves  about 
$500,000,  and  the  two  companies  will  continue  to  be  operated 
as  separate  organizations.  The  traction  company  owns  a  hydro¬ 
electric  plant  on  Redwater  Creek,  which  is  equipped  at  present 
to  develop  1700  hp,  and  can  be  made  to  develop  an  additional 
2000  hp.  There  is  a  steam  auxiliary  plant  which  furnishes  about 
500  hp.  The  plant  is  now  supplying  many  mines  and  mills  in 
the  vicinity,  and  is  lighting  the  city  of  Belle  Fourche. 

CONSOLIDATION  AT  PLATTSBURGH,  N.  Y.— The 
Plattsburgh  (N.  Y.)  Light,  Heat  &  Power  Company  and  the 
Lozier  Light  &  Power  Company  have  been  consolidated  under 
the  name  of  the  Plattsburgh  Gas  &  Electric  Company.  The 
capital  stock  of  the  new  company  will  be  $225,000.  Extensions 
of  both  the  gas  and  electric  service  will  be  made.  The  com¬ 
pany  has  a  hydro-electric  plant  capable  of  developing  2000  hp 
and  a  steam  auxiliary  plant.  H.  G.  Runkle,  of  the  Plattsburgh 
Light  Company,  will  be  president  of  the  new  concern  and 
George  M.  Cole,  of  the  Lozier  Company,  will  be  vice-president 
and  general  manager.  The  company  will  continue  to  furnish 
energy  for  the  Plattsburgh  Traction  Company. 

BROOKLYN  RAPID  TRANSIT  EARNINGS.— The  annual 
report  of  the  Brooklyn  Rapid  Transit  Company  for  the  year 
ended  June  30,  1905,  shows  gross  earnings  of  $19,694,462,  which 
is  a  decrease  of  $176,104  from  the  previous  year.  A  reduc 
tion  in  the  operating  expenses,  however,  of  $544,923  leaves  a 
gain  in  the  net  earnings  for  the  year  of  $368,119.  The  report 
shows  that  the  tax  charges  against  the  company  have  about 
doubled  within  the  last  eight  years,  and  now  amount  to  $1,- 
337.620.  President  Edwin  VV.  Winter  in  his  report  protests 
against  increasing  the  burden  of  taxation,  and  also  complains 
that  the  “transfer  evil”  absorbs  more  than  its  proper  share 
of  the  earnings  of  traction  companies. 

INTERBOROUGH  RAPID  TRANSIT  REPORT.— The  re¬ 
port  of  the  Interborough  Rapid  Transit  Company  for  the  year 
ended  June  30,  1909,  shows  considerable  improvement  over  the 
preceding  12  months.  The  gross  earnings  for  the  year 
were  $25,775,392,  as  compared  with  $24,699,505  in  1908.  The 
operating  expenses  were  $10,747,443,  compared  with  $10,722,694. 
This  gives  an  increase  in  net  earnings  of  $1,051,138.  One  of  the 
best  features  of  the  report  is  the  evidence  of  economy  in  the 
operation  of  the  road.  The  surplus  for  the  year  is  $1,439,823. 
The  listing  committee  of  the  New  York  Stock  Exchange  has 
admitted  to  the  list  the  Interborough  Rapid  Transit  Company’s 
$11,590,000,  45-year  5  per  cent  bonds. 

MARYLAND  ELECTRIC  RAILWAY  COMBINE.— A  re¬ 
port  is  current  in  Baltimore  that  plans  are  being  matured  for 
the  combination  of  a  number  of  electric  railway  properties  into 
the  hands  of  a  holding  company,  which,  it  is  stated,  will  be 
capitalized  at  $100,000,000.  It  may  be  that  the  Maryland  Elec¬ 
tric  Railways  Company  will  become  the  holding  company,  and 
that  the  Annapolis  Short  Line  and  the  Maryland  &  Pennsyl¬ 
vania  Railroad,  a  steam  line  between  Baltimore  and  the  Penn¬ 
sylvania  State  line,  will  be  included  in  the  deal.  The  Mary¬ 
land  Electric  Railways  was  organized  to  finance  the  United 
Railways  &  Electric  Company,  and  is  owned  by  interests  identi¬ 
fied  with  that  corporation. 
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GRAND  RAPIDS-MUSKEGON  POWER  COMPANY.— 
A  plan  is  being  developed  to  separate  the  business  of  the  Grand 
Rapids-Muskegon  Power  Company  into  two  organizations.  It 
is  understood  that  the  Muskegon  Production  Company,  with  a 
capital  of  $350,000,  will  suppy  light  and  power  to  Newaygo 
and  Mescota  counties.  Of  this  company,  J.  G.  Emery,  Jr.,  will 
be  the  principal  owner  and  manager.  The  other  company  is  to 
be  called  the  Western  Power  Company,  and  will  furnish  light 
and  power  in  Mescota,  Newaygo,  Oceania,  Muskegon,  Kent  and 
Otsego  counties.  The  officers  of  the  old  company  will  control 
this  concern.  Its  capital  stock  will  be  $300,000. 

MASSACHUSETTS  ELECTRIC  DEAL  APPROVED.— 
The  Gas  Commission  of  Massachusetts  has  approved  the  joint 
petition  of  the  Edison  Electric  Illuminating  Company  and  the 
Massachusetts  Gas  Companies  for  the  sale  of  the  electric  plants 
of  the  Boston  Consolidated  Gas  Company;  the  Chelsea  Gas 
Light  Company;  the  Waltham  Gas  Company,  and  the  Newton 
&  Watertown  Gas  Light  Company  to  the  Edison  Company. 
The  price  to  be  paid  for  the  electric  end  of  the  Boston  Con¬ 
solidated  Company  is  $1,300,000;  for  the  Chelsea  plant,  $350,- 
000,  the  Newton  &  Watertown,  $500,000,  and  for  the  Waltham, 
$600,000. 

ROCKLAND  (N.  Y.)  RAILROAD  COMPANY  BONDS. 
— The  Public  Service  Commission,  Second  District,  of  New 
York  has  received  an  application  from  the  Rockland  Railroad 
Company,  which  proposes  to  build  electric  railroad  lines 
throughout  Rockland  County,  for  permission  to  issue  bonds  in 
the  amount  of  $2,767,000,  and  for  increase  of  its  capital  stock 
from  $100,000  to  $630,000,  and  permission  to  issue  stock  up  to 
the  total  of  its  capital  as  so  increased.  The  proposed  road  is  to 
have  a  total  mileage  of  49.62  miles,  of  which  41.12  are  within 
the  State  of  New  York.  The  balance  is  in  New  Jersey. 

AMERICAN  LOCOMOTIVE  COMPANY.— The  directors 
of  the  American  Locomotive  Company  have  authorized  an 
issue  of  $5,000,000  of  5  per  cent  gold  debenture  notes  to  re¬ 
imburse  the  treasury  for  money  expended  in  improvements, 
and  also  to  provide  additional  working  capital.  The  im¬ 


provements  outlined  entail  an  expenditure  of  about  $3,500,000, 
and  consist  of  extensions  of  the  plants  at  Schenectady,  Dunkirk, 
Pittsburgh  and  Richmond. 

NEW  HAVEN  TAKES  OVER  TROLLEY  LINE.— It  is 
given  out  in  Hartford  that  the  New  York,  New  Haven  fk 
Hartford  Railroad  Company,  through  the  Connecticut  Com¬ 
pany,  the  trolley  operating  concern  of  tlie  railroad,  has  taken 
over  the  Farmington  Street  Railway  Company.  The  capital 
stock  of  this  company  is  $189,000,  of  which  five -sixths  has 
been  paid  in.  The  line  connects  Llnionville,  Farmington,  West 
Hartford  and  Hartford. 

PACIFIC  LIGHT  &  POWER  COMPANY.— The  Pacific 
Light  &  Power  Company  is  back  of  a  proposed  $250,000  hydro¬ 
electric  plant  at  Triangle  Lake,  Ore.  It  is  proposed  to  furnish 
light  and  power  to  Eugene  Junction,  Springfield,  Corvallis,  and 
all  other  cities  in  the  upper  Willamette  Valley.  C.  P.  Houston, 
of  Junction,  is  interested,  and  Leland  Spencer,  of  San  Fran¬ 
cisco,  is  to  superintend  the  construction  of  the  dam  and  canal. 

MALDEN  &  MELROSE  GAS  LIGHT  COMPANY.— The 
Massachusetts  Board  of  Gas  and  Electric  Light  Commissioners 
has  approved  the  Malden  &  Melrose  Gas  Light  Company’s  issue 
of  2000  shares  of  new  capital  stock  to  liquidate  its  $250,000 
indebtedness  for  improvements  and  additions  incurred  in  the 
past  two  years.  A  selling  price  of  $140  per  share  for  the  new 
issue  also  approved  by  the  commission. 

ELECTRIC  TRACTION  ASSESSMENTS  REDUCED.— 
The  Board  of  Review  of  the  City  of  Chicago  has  reduced  the 
traction  tax  assessment  by  $1,000,000  for  each  company,  which 
makes  the  Chicago  Railways  assessment  $14,000,000,  as  against 
$8,322,285  last  year ;  and  the  Chicago  City  Railway  assess¬ 
ment  $15,889,000,  as  against  $11,400,000. 

LOCKPORT  (N.  Y.)  LIGHT,  HEAT  &  POWER  COM¬ 
PANY. — The  Public  Seryice  Commission  of  the  Second  Dre- 
trict  of  New  York  has  authorized  the  Lockport  Light,  Heat  & 
Power  Company  to  issue  $70,000  5  per  cent  bonds  to  be  sold  at 
not  less  than  85.  The  proceeds  will  be  used  for  extensions^and 
betterments. 


American  Cities  Railway  &  Light  Company: 

July,  1909  . 

uly,  1908  . 

.American  Pneumatic  Service  Company: 

Quarter  ended  June  30,  1909 . 

Quarter  ended  June  30,  1908 . 

American  Telephone  &  Telegraph  Company: 

July,  1909  . 

uly,  1908  . 

Bell  Telephone  Company  of  Canada: 

Year  1908  . 

Year  1907  . 

Birmingham  (Ala.)  Railway,  Light  &  Power  Company: 

July,  1909 . 

July,  1908 . . 

Brooklyn  Rapid  Transit  Company: 

Year  ended  June  30,  1909 . 

Year  ended  June  30,  1908 . 

Cumberland  Telephone  &  Telegraph  Company: 

July,  1909  . 

uly,  1908  . 

Denver  (Jas  &  Electric  Company: 

July,  1909 . 

July,  1908  . 

Detroit  United  Railways  Company: 

July,  1909  . 

July,  1908 . 

Geneva  (N.  Y.)  Waterloo,  Seneca  Falls  &  Cayuga: 

Quarter  ended  June  30,  1909 . 

Quarter  ended  Tune  30,  1908 . 

InterDorough  Rapid  Transit  Company: 

Year  ended  June  30,  1909 . 

Year  ended  June  30,  1908 . 

Keystone  Telephone  Company: 

July,  1909  . 

uly,  1908  . 

Montreal  Street  Railway  Company: 

July,  1909  . 

July.  1908  . 

Norfolk  &  Portsmouth  Traction  Company: 

July,  1909  . 

July,  1908  . 

Oneonta  &  Mohawk  Valley  Railroad  Company: 

8uarter  ended  June  30,  1909 . 

uarter  ended  June  30,  1908 . . 

Portland  (Ore.)  Railway,  Light  &  Power  Company: 

July,  1909  . . 

July,  1908  . 

Toledo  Railways  &  Light  Company: 

July,  1909  . 

July,  1908  . . . 

United  Electric  Securities  Company: 

Six  months  ended  June  30,  1909 . 

Six  months  ended  June  30,  1908 . 

United  Railways  of  St.  Louis: 

July,  1909 . 

July,  1908  . . . 

Warren  (Pa.)  4  Jamestown  Street  Railway  Company: 

8 uarter  ended  June  30,  1909 . 

uarter  ended  June  30,  1908 . 


REPORTS  OF  EARNINGS. 


Gross  earnings. 

Expense. 

Net  earnings. 

Charges. 

Surplus. 

$483,072 

$279,548 

$203,524 

$106,250 

$97,274 

446,835 

272,109 

•  74,726 

105,742 

68,984 

442,487 

341,862 

100,615 

27.569 

73.046 

357.218 

304,884 

52,334 

22,241 

30,093 

4,101,802 

205,887 

3.895.915 

526,015 

3,369,000 

3,787,900 

173,991 

3,613.909 

614.493 

2,999,416 

4,580,606 

3,156,333 

1,424,274 

409,842 

1,014,432 

4,829,657 

3.785,859 

1,043.798 

167,592 

876,206 

183,186 

101,974 

81,212 

170,261 

99,775 

70,486 

>9,694.462 

11.394.655 

8,299,807 

6,969,015 

1,936,609 

19,870,566 

11,939.578 

7.930,988 

6.534.938 

2.073.873 

520,923 

302,123 

218,800 

41,177 

177,623 

500,094 

283,473 

216,621 

37^347 

179.274 

75,422 

33.800 

41,622 

60,702 

32,273 

28,429 

771,453 

466,319 

305.134 

162,050 

155.754 

679.447 

417,869 

261,577 

135,978 

132,061 

23.405 

13,600 

9,804 

23,107 

13.495 

9,612 

25,775,392  ' 

10,747,443 

15.027,949 

1 1,822,770 

4.589.823 

24.059,299 

10,722,694 

13,336,605 

10,856,116 

3,700,659 

91,020 

45.533 

45.487 

34,135 

11,352 

88,336 

45.098 

43.238 

34,531 

8.707 

345,572 

180,412 

165,161 

49,883 

115.278 

326,524 

162,413 

164,111 

49.345 

114.765 

180,227 

101,163 

79,064 

181,803 

98,326 

83,477 

46,172 

46,548 

*376 

1,146 

•1.S19 

46,291 

44.935 

1,356 

1,143 

244 

424,815 

195,141 

229,674 

123,391 

106,283 

384,170 

191,814 

192,356 

113.841 

78,515 

226,564 

134,221 

92,343 

75.506 

17,104 

199,237 

1 11,665 

87,572 

71,751 

15,912 

163.848 

21,838 

142,010 

109,469 

32.541 

171,604 

16,225 

155.379 

99,065 

56,314 

948,240 

597,509 

350,731 

232,449 

118,282 

898,210 

578,528 

319,682 

232,852 

86,830 

21,030 

8,740 

12,289 

.  5.265 

,  7.024 

20,965 

10,074 

10,891 

7.056 

.T.834 

Deicit 
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ANNISTON,  ALA. — It  is  proposed  to  install  an  electric-light  plant 
in  the  Cositorium  Theater,  the  equipment  to  include  a  dynamo  and 
lo-hp  gasoline  engine. 

UOTHAN,  ALA. — The  citizens  have  voted  to  issue  $6,000  in  bonds, 
the  proceeds  to  be  used  for  extensions  to  the  municipal  electric-light  plant. 

HUNTSVILLE,  ALA. — It  is  reported  that  the  Nashville  &  Huntsville 
Railroad  Company,  which  proposed  to  construct  an  electric  railway  from 
Huntsville  to  Nashville,  Tenn.,  has  abandoned  the  proposition  and  is 
returning  the  $aoo,ooo  subscribed  by  the  people  of  Davidson,  Marshall 
and  Giles  counties,  Tenn.,  and  Madison  County,  Ala.,  with  4  per  cent 
added. 

FLAGSTAFF,  ARIZ. — ^The  Arizona  Overland  Telephone  Company  is 
making  extensive  improvements  to  the  local  system,  including  the  con¬ 
struction  of  a  new  exchange  building,  installation  of  a  new  switchboard 
and  replacing  wires  with  cables.  The  Overland  company  recently  took 
over  the  plant  of  the  Flagstaff  Mutual  Telephone  Company.  • 

GLOBE,  ARIZ. — The  Old  Dominion  Company,  it  is  said,  contemplates 
the  installation  of  a  new  pumping  plant  at  its  mines. 

TOMBSTONE,  .\RIZ. — Preparations  are  being  made  for  the  installation 
of  a  large  air  compressor  at  the  Tombstone  Consolidated  mines. 

WICKENBURG,  ARIZ. — It  is  reported  that  the  Central  Arizona  Power 
Company  is  planning  to  install  new  engines  in  its  power  plant  at  Wicken- 
burg. 

YUMA,  ARIZ. — .\n  election  will  soon  be  held  to  vote  on  the  propo¬ 
sition  _  to  issue  $200,000  in  bonds  for  the  construction  of  an  electric- 
light  plant  and  water-works  system. 

LITTLE  ROCK,  ARK. — Plans  have  been  approved  for  placing  the 
wires  of  the  Southwestern  Telegraph  &  Telephone  Company  underground 
in  Louisiana  Street. 

BISHOP,  CAL. — The  citizens  have  voted  to  issue  bonds  to  establish  an 
elecft-ic  light  plant  in  Bishop. 

CEDARVILLE,  CAL. — At  an  election  held  recently  the  citizens  voted 
to  establish  a  lighting  district  in  this  town. 

DORRIS,  CAL. — Butte  Valley  is  to  have  electrical  power  in  the  near 
future,  both  for  electric  pumps  to  irrigate  the  land  and  for  electric  light¬ 
ing.  Moore  Brothers,  of  Klamath  Falls,  are  interested  in  the  project.  It 
is  proposed  to  install  a  $75,000  plant  on  the  Klamath  River  and  erect 
transmission  lines  throughout  Butte  Valley  to  furnish  electricity  for  lamps 
and  motors  to  the  towns  of  Dorris,  Macdoel  and  Mount  Hebron,  though 
the  main  object  will  be  the  furnishing  of  electrical  power  to  operate  the 
various  pumping  plants  throughout  the  valley.  Many  of  the  progressive 
farmers  of  the  valley  have  already  installed  pumping  plants  consisting  of 
centrifugal  pumps  with  gasoline  engines  for  power. 

EUREKA,  CAL.— At  a  meeting  of  the  business  men  of  Humboldt 
County  held  recently  a  committee,  consisting  of  William  S.  Clark,  presi¬ 
dent  of  the  Humboldt  Gas  &  Electric  Company,  and  E.  E.  Skinner,  as 
secretary,  and  others,  was  appointed  to  arrange  preliminary  matters  for 
the  organization  of  a  company  to  construct  an  electric  railway  to  connect 
Eureka  and  Redding,  100  miles  in  length. 

EUREKA,  CAL. — Arrangements  are  being  made  by  J.  B.  Mortsolf, 
superintendent  of  the  Hoopa  Indian  .\gency,  for  installing  an  electric  light 
plant  to  furnish  electricity  for  lighting  the  agency  buildings  and  grounds. 

FUESNO,  CAL. — The  Fresno  Power  Company  has  purchased  water 
rights  and  property  covering  power  plant  projects  on  the  Kings  River. 

HIGHL.\ND,  CAL. — The  lighting  district  established  by  the  Town  of 
Highland  has  been  approved  by  the  Board  of  Supervisors,  and  bids  will  be 
called  for  at  once  for  the  erection  of  transmission  lines  and  lamps. 

LOS  ANGELES,  CAL. — The  Pacific  Electric  Railway  Company  has 
completed  surveys  for  the  proposed  extension  in  Pomona  on  the  Hunt¬ 
ington  Boulevard  route  to  a  point  beyond  Ganesha  Park. 

LOS  ANGELES,  CAL. — The  Board  of  Supervisors  has  granted  the 
petition  of  the  residents  of  East  Hollywood  for  permission  to  establish  a 
highway  lighting  district. 

NAPA,  CAL.— The  San  Francisco,  Vallejo  &  Napa  Valley  Railroad 
Company  contemplates  extending  its  railway  from  St.  Helena  to  Calistoga, 
a  distance  of  seven  miles.  The  company  is  also  planning  another  extension 
into  Lake  County  with  terminals  at  Lakeport  and  Clear  Lake. 

REDDING,  CAL. — Water  was  turned  on  Aug.  18  for  the  first  time  in 
the  south  power  house  of  the  Northern  California  Power  Company,  near 
Manton.  and  5000  hp  was  added  to  the  company’s  electrical  output  in 
Shasta  County.  The  water  that  operates  this  plant  is  used  before  at 
Volta,  five  miles  above,  where  7500  hp  is  developed.  This  plant  is  the 
fourth  of  the  Northern  California  Power  Company,  which  now  generates 
15,500  bp. 

SAN  BERN.ARDINO.  C.\L. — Application  has  been  made  to  the  City 
Council  by  Fred  Durham,  of  Redlands,  Cal.,  for  a  franchise  to  con¬ 
struct  an  electric  railway  on  certain  streets  of  the  city. 


SAN  DIEGO,  CAL. — The  Chamber  of  Commerce  is  considering  the 
question  of  extending  the  street  lighting  system  in  the  residence  district; 
both  ornamental  iron  posts  and  porch  lights  are  under  consideration.  It  is 
said  that  a  petition  will  be  presented  to  the  City  Council  for  the  proposed 
extension. 

SAN  JOSE,  CAL. — The  Board  of  Supervisors  has  awarded  to  the  Los 
Gatos  Ice,  Gas  &  Electric  Company  a  franchise  to  construct  and  operate 
transmission  lines  for  an  electric  light  and  power  system  in  Santa  Clara 
County  for  a  period  of  50  years.  J.  D.  Farwell,  manager,  states  that  the 
company  proposes  to  furnish  electrical  service  to  practically  all  of  the  foot¬ 
hill  country  between  Los  Gatos  and  Palo  Alto.  Mayfield,  Mountain  View, 
Sunnyvale,  Los  Altos  and  vicinity  will  be  connected  with  the  local  plant. 

YREKA,  CAL. — The  Siskiyou  Electric  Power  &  Light  Company  is 
enlarging  its  Fall  Creek  power  house  to  make  room  for  the  installation  of 
an  additional  1250-kw  generator.  The  nine  miles  of  pole  line  down  the 
Klamath  River  to  McConnell  Bar  is  completed,  and  electrical  energy  is 
now  being  used  at  that  point  by  the  large  dredger  built  by  the  Northern 
California  Mining  Company. 

GREELEY,  COL. — The  Colorado  Telephone  Company  has  purchased  a 
site,  on  which  it  proposes  to  erect  an  exchange  building,  to  cost  $25,000. 

MORRISON,  COL. — Preparations  arc  being  made  by  Denver  and  East¬ 
ern  capitalists  for  incorporating  a  company  under  the  name  of  the  Home 
Power  &  Irrigation  Company  for  the  purpose  of  developing  a  large  water 
power  and  irrigation  project  on  Bear  Creek,  above  Morrison.  It  is 
planned  to  take  over  all  the  water  rights  on  Bear  Creek  and  consolidate 
them  and  to  construct  a  large  reservoir  at  Evergreen,  where  the  powrer 
will  be  utilized  to  generate  electricity.  The  water  will  be  carried  from 
Evergreen  through  pipes  down  to  Morrison  to  irrigate  the  lands  between 
that  section  and  Morrison.  The  minimum  development  will  be  5000  hp, 
with  an  ultimate  extension  to  10,000  hp.  A.  B.  Sanford,  Dr.  Waddell  and 
Mr.  Herrington,  of  Kansas  City,  are  interested  in  the  enterprise. 

SOUTH  BOULDER,  COL. — A  map  and  statement  have  been  filed  for 
the  South  Boulder  Pipe  &  Ditch  Line,  J.  C.  Cooper,  of  Denver,  president, 
contemplating  some  water  rights  on  the  Frazier  River,  which  are  to  be 
diverted  to  the  east  side  of  the  range  by  a  tunnel  through  the  Continental 
Divide  and  conducted  down  the  bed  of  South  Boulder  Creek.  According 
to  the  filings,  water  is  to  be  taken  from  Boulder  Creek  and  conducted 
about  10  miles  through  a  ditch  6  ft.  deep  and  20  ft.  wide,  to  an  intake, 
where  it  will  be  conducted  through  56  pressure  pipes  back  to  Boulder 
Creek  with  a  fall  of  approximately  2000  ft.  After  using  this  head  for 
power  purposes,  the  filings  claim  the  right  to  use  this  water  again  for 
irrigation,  and  supplement  the  supply  by  water  taken  from  underflow  by 
pumping,  and  thus  to  irrigate  large  bodies  of  land  at  present  above  ditch 
levels  in  Boulder,  Adams,  Arapahoe,  Weld,  Morgan,  Logan,  Sedgwick, 
Phillips,  Yuma  and  Washington  counties,  or  practically  the  northeastern 
part  of  Colorado. 

MIDDLETOWN,  CONN. — The  contract  for  street  lighting  between 
the  City  and  the  Middletown  Electric  Light  Company  has  been  signed 
and  goes  into  effect  at  once.  The  company  will  furnish  electricity  for 
arc  lamps  for  $89.50  each  per  year,  and  is  to  replace  the  old  series 
incandescent  lamps  with  tungsten  lamps  without  extra  charge  to  the  city. 
Under  the  old  contract  the  city  paid  $92  per  lamp  per  year  for  arc 
lamps. 

NEW  HAVEN,  CONN. — Plans  have  been  prepared  by  the  prudential 
committee  of  the  New  Haven  Hospital  for  the  installation  of  a  new  elec¬ 
tric-light  plant  and  an  ice-manufacturing  plant,  the  cost  of  which  is 
estimated  at  $25,000. 

PUTNAM,  CONN. — The  Putnam  Light  &  Power  Company  has  pur¬ 
chased  the  old  Doane  electric  light  plant  in  Thompson  and  is  operating 
it  in  connection  with  the  Putnam  plant.  The  company  is  now  furnishing 
electricity  to  the  French  River  Textile  Company  at  Mechanicsville  and  is 
giving  Thompson  a  24-hour  service. 

ROCKVILLE,  CONN. — Belding  Brothers  &  Company,  who  recently 
purcha.sed  the  Regan  mills  adjoining  their  property,  are  planning  to 
make  some  changes  to  the  water  power  privileges  owned  by  them.  It 
is  proposed  to  turn  the  water,  which  has  operated  the  three  mills  sep¬ 
arately,  into  what  is  known  as  the  old  stone  mill  to  be  utilized  to  gener¬ 
ate  electricity  to'  operate  all  the  mills.  An  electric  power  plant  will  be 
installed. 

H.WANA,  CUBA. — ^The  City  Council  has  authorized  an  elaborate 
celebration  of  the  winter  holidays,  which  will  involve  considerable  elec¬ 
trical  illumination.  For  further  information  address  R.  J.  Jimenez, 
Malecon,  240  altos,  Havana,  Cuba. 

WASHINGTON,  D.  C. — The  Edgemore  Iron  Company  has  been  awarded 
the  contract  for  installing  new  boilers  with  oil  burners  at  the  Puget  Sound 
and  Mare  Island  Navy  Yards  for  $99,000. 

ATHENS,  GA. — The  Athens  Electric  Railway  Company  is  contemplating 
the  installation  of  a  300-kw,  60-cycle  railway  rotary  converter,  contracts 
for  which  will  be  placed  in  the  near  future.  The  company  is  also  planning 
to  rebuild  its  track,  contracts  for  which  have  already  been  placed. 

ATLANTA,  GA. — As  a  result  of  the  passage  of  the  Boyd  bill  by  the 
Senate,  it  is  reported  that  a  consolidation  will  be  effected  by  the  interests 
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•f  the  Macon  Railway  &  Light  Company,  of  Macon,  Ga.;  the  Central 
Georgia  Power  Company,  of  Atlanta,  Ga.;  Griffin  &  Atlanta  &  Macon  Elec¬ 
tric  Railway  Company,  the  Macon  Electric  Railway  and  the  Macon, 
Americus-Albany  Electric  Railway  companies,  the  two  last-named  holding 
charters  for  interurban  railways  to  connect  the  cities  mentioned  in  their 
titles.  The  Central  Georgia  Power  Company,  it  is  said,  will  furnish  elec¬ 
tricity  to  operate  the  proposed  railways.  The  power  company  is  construct¬ 
ing  a  power  plant  on  the  Ocmulgee  River,  which  when  completed  will 
have  an  output  of  a  1,000  hp. 

ROME,  GA. — Col.  Wright  Willingham,  of  Rome,  is  reported  to  be 
interested  in  a  project  to  construct  an  electric  railway  from  Chattanooga 
to  Atlanta,  via  Rome,  a  distance  of  about  160  miles. 

SAVANNAH,  GA. — Plans  are  under  way  which  contemplate  the  laying 
of  more  than  30  miles  of  new  electric  railway  tracks.  The  new  project 
is  said  to  be  backed  by  interests  which  are  identified  with  the  Savannah 
Lighting  Company.  The  latter  company  is  making  extensive  improve¬ 
ments  in  its  plant. 

COEUR  D’ALENE,  IDAHO. — Investigations  are  being  made  by  the 
water  committee,  consisting  of  J.  W.  Arnold,  J.  H.  Shepard  and  T.  A. 
Daughters,  chairman,  together  with  Prof.  O.  L.  Waller,  of  the  Wash¬ 
ington  State  College,  for  the  installation  of  a  municipal  electric  light 
plant  and  water  works  system. 

ST.  MARIES,  IDAHO. — ^The  City  Council  has  awarded  a  franchise  to 
G.  H.  Jay  to  erect  an  electric-light  plant. 

CHICAGO,  ILL. — Plans  for  the  construction  of  a  subway  system  that 
will  eliminate  the  present  loop  in  the  downtown  district  and  substitute 
eight  loops,  that  will  operate  entirely  underground,  have  been  prepared  by 
George  Jackson,  and  are  to  be  submitted  to  Mayor  Busse.  The  cost  of 
the  system  is  estimated  at  $80,000,000.  The  proposed  subway  will  be 
operated  distinct  from  any  existing  street  car  or  elevated  railroad  com¬ 
pany,  but  the  plans  provide  for  sufficient  space  for  all  elevated  roads  to 
go  underground  within  the  downtown  district.  Space  is  also  provided  in 
the  tunnels  for  telephone  conduits,  gas  and  water  mains,  electric  light  and 
power  conduits,  cold  air  mains,  steam  for  power  and  heating,  and  high 
pressure  water  system,  a  complete  and  modern  sewerage  system  and  a 
freight  service. 

CHRISTOPHER,  ILL. — The  City  Council  has  granted  H.  M.  Rea,  of 
Christopher,  of  the  Christopher  Light,  Heat  &  Power  Company,  a  as-year 
franchise  to  contruct  and  operate  an  electric  light  plant. 

EAST  ST.  LOUIS,  ILL. — The  East  St.  Louis  and  Suburban  Railway 
Company  has  recently  contracted  for  a  horizontal  Curtis  turbine  and  a 
2oo-kw,  three-phase,  as-cycle,  1500  r.p.m.,  13,200-volt  generator. 

FITHI.\N,  ILL. — A  committee  has  been  appointed  to  make  investiga¬ 
tions  in  regard  to  the  installation  of  an  electric  light  plant  and  water 
works  system. 

AURORA,  IND. — We  are  informed  that  the  Engineering  Equipment 
Company  will  soon  be  in  the  market  for  generators,  oil  engines,  rails, 
crossties  and  other  railway  equipment  to  be  used  in  the  construction  of 
the  proposed  electric  railway  to  be  built  by  the  company,  which  is  to  con¬ 
nect  Aurora  and  Rising  Sun.  Most  of  the  surveys  have  been  completed 
and  rights-of-way  are  being  secured.  The  company  has  been  granted  a 
franchise  to  build  its  railway  in  Aurora. 

COLUMBIA  CITY,  IND. — The  City  Council  has  authorized  the  pur¬ 
chase  of  three  boilers  for  the  municipal  electric  light  and  water  works 
plant.  Bids  will  be  opened  Sept.  ii. 

EVANSVILLE,  IND. — The  Evansville,  Suburban  &  Newburg  Rail¬ 
way  Company  is  contemplating  the  extension  of  its  railway  from  Evans¬ 
ville  to  Henderson  and  Uniontown,  Ky. 

NOBLESVILLE,  IND. — The  large  dam,  for  electric  power  purposes, 
which  is  being  built  by  the  White  River  Heat,  Light  &  Power  Company, 
one  mile  north  of  this  city  on  White  River,  and  which  has  been  under 
construction  for  nearly  four  years,  the  work  having  been  delayed  by 
injunction  proceedings  and  lack  of  financial  backing,  will  be  completed  by 
Sept.  15.  The  company  is  negotiating  with  Elwood,  Tipton,  Lebanon  and 
other  surrounding  towns  and  cities  to  furnish  electrical  service. 

PORTLAND,  IND. — It  has  been  decided  to  hold  an  election  to  vote  on 
the  proposition  to  install  a  new  electric  light  plant  or  whether  to  enter 
into  another  contract  with  the  Bimel  Manufacturing  Company,  which  has 
furnished  the  city  with  electricity  for  operating  the  municipal  lighting 
system  for  the  past  two  years.  The  people  are  anxious  to  secure  a 
reduction  in  the  price  of  electricity  for  lamps  and  motors  and  many  think 
this  can  be  done  by  the  city  owning  a  plant. 

ROCKVILLE,  IND.— The  Sanborn  Marsh  Electric  Company,  of  In¬ 
dianapolis,  Ind.,  has  been  awarded  the  contract  for  electrical  work  for 
the  proposed  tuberculosis  hospital  to  he  erected  at  Rockville,  for  $3,236. 
Henry  Moore  is  president  of  commission. 

COUNCIL  BLUFFS,  lA.— The  contract  for  the  construction  of  the 
terminal  elevator  with  a  capacity  of  100,000  bushels  at  West  Council 
Bluffs,  for  the  Middle  West  Elevator  Company,  of  Omaha,  Neb.,  has  been 
awarded  to  Moulton  &  Evans,  of  Minneapolis,  Minn.  The  elevator  will 
be  equipped  with  electrically  operated  machinery  capable  of  handling  25 
cars  of  grain  per  day. 

DES  MOINES,  lA.— The  contract  for  the  electrical  work  on  the  new 
coliseum  has  been  awarded  to  the  Dcs  Moines  Electric  Company  for 
$2,100. 

DES  MOINES,  lA.— The  Des  Moines  City  Railway  Company  is  plan¬ 
ning  to  construct  10  miles  of  new  track,  work  on  which  will  soon  begin. 


EARLHAM,  lA. — The  contract  .for  the  construction  of  the  municipal 
electric  light  plant  and  water  works  has  been  awarded  by  the  Town 
Council  to  Joseph  A.  Bortenlanger,  of  Omaha,  Neb.,  for  $16,696.  An 
alternating-current  lighting  system  will  be  installed. 

SIOUX  CITY,  lA. — The  Sioux  City  Service  Company  is  planning  to 
erect  a  new  boiler  room,  13 1  x  77  ft.,  in  which  four  new  boilers  will  be 
installed.  The  cost  of  the  work  is  estimated  at  $75,000. 

ERIE,  KAN. — ^The  City  is  considering  the  installation  of  an  electric 
light  plant,  sewers  and  water  works  system,  to  coat  about  $50,000.  J.  C. 
Denison  is  city  clerk. 

MANHATTAN,  KAN.— Work  has  commenced  on  the  construction  of 
the  transmission  line  of  the  Rocky  Ford  Dam  &  Power  Company  from 
its  power  plant  at  Rocky  Ford  to  Manhattan.  The  posts  are  of  concrete. 
25  ft.  long.  The  company  expects  to  have  its  plant  ready  to  put  hi 
operation  by  January,  1910,  and  will  furnish  electricity  in  Manhattan 
and  probably  Junction  City  and  Fort  Riley. 

WINCHESTER,  KY.— B.  R.  Jonett,  M.  T.  McEldowney  and  John  E. 
Gamer  have  submitted  a  proposition  to  the  citizens  of  Bath  and  Bour¬ 
bon  counties  offering  to  construct  an  electric  railway  from  Winchester 
to  Sharpsburg  if  the  towns  will  give  the  right  of  way  and  a  bonus  of 
$100,000. 

HOUMA,  LA. — ^The  new  municipal  electric  light  plant  has  been  com¬ 
pleted  and  will  be  put  in  operation  about  Sept.  i.  The  street-lighting  sys¬ 
tem  includes  about  200  lamps.  Main  Street  is  to  be  lighted  by  arc  lamps 
and  the  other  streets  by  50-cp  tungsten  lamps. 

WATERVILLE,  MAINE. — Bids  will  soon  be  asked  for  by  the  Messa- 
lonskee  Electric  Company  for  the  construction  of  a  new  power  boose  at 
Rice’s  Raps  on  the  Messalonskee  stream.  The  dam  will  be  20  ft.  high, 
built  of  reinforced  concrete. 

ATHOL,  MASS. — Work  will  soon  commence  on  the  construction  of  the 
bigh-tension  transmission  line  of  the  Athol  &  Orange  Electric  Company 
from  Wendell  Depot  to  Athol.  The  poles  will  be  60  ft.  high  and  the  line 
will  be  operated  at  a  pressure  of  14,000  volts. 

BOSTON,  MASS. — The  State  Board  of  Gas  and  Electric  Commissioners 
has  issued  its  approval  of  the  sale  of  the  electric  properties  of  the  Boston 
Consolidated  Gas  Company,  of  Boston,  Mass.;  The  Chelsea  Gas  Light  Com¬ 
pany,  of  Chelsea,  Mass.;  Newton  &  Watertown  Gas  Light  Company,  of 
Newton,  Mass.,  and  the  Waltham  Gas  Light  Company,  of  Waltham,  Mass., 
to  the  Edison  Illuminating  Company,  of  Boston,  Mass.  The  Edison  com¬ 
pany  also  asked  for  the  approval  of  the  sale  of  the  gas  franchises  and 
property  of  the  Waltham  Gas  Light  Company  and  the  Newton  &  Watertown 
Gas  Light  Company,  which  was  granted  by  the  commission. 

BOSTON,  MASS. — The  Fitebhurg  division  of  the  Boston  &  Maine  Rail¬ 
road  Company  is  to  be  equipped  with  telephones  to  take  the  place  of  the 
telegraph  in  the  despatching  of  trains.  It  is  likely  that  other  divisions  of 
the  company  will  also  be  equipped  with  telephones. 

CHESTER,  MASS. — The  Chester  Electric  Light  Company  has  peti¬ 
tioned  the  Massachusetts  Gas  &  Electric  Light  Commissioners  for  authority 
to  issue  $5,000  in  capital  stock.  A  new  company  has  been  formed  to  take 
over  the  plant  and  holdings  of  the  plant  operated  by  E.  Leroy  Gardner. 
The  plans  of  the  promoters  is  to  pay  $8,000  for  the  property,  for  which 
$5,000  in  capital  stock  will  be  taken  in  part  payment  and  an  issue  of 
bunds  will  be  secured  by  a  mortgage  on  the  property  to  cover  the  remain¬ 
der.  Clara  M.  Gardner  is  president  of  the  new  company;  D.  Clayton 
Fay,  vice-president,  and  E.  Leroy  Gardner,  treasurer  and  general  manager. 

DALTON,  MASS. — Contracts  have  been  awarded  by  the  Byron  Weston 
Company  for  machinery  for  its  new  mill,  now  under  construction,  as  fol¬ 
lows:  To  the  Robb-Munford  Boiler  Company,  of  Boston,  Mass.,  for  an 
84-in.  boiler;  a  1000-hp  turbo-generator  set,  to  the  Allis-Chalmers  Com¬ 
pany,  of  Milwaukee,  Wis.,  to  be  installed  in  the  Defiance  mill.  The  new 
generator  will  be  capable  of  furnishing  electricity  to  drive  the  entire  plant. 
Ten  new  electric  motors  will  be  installed  in  the  new  mill  and  the  Centen¬ 
nial  mill.  A  new  smokestack,  150  ft.  high,  will  be  erected  at  the  Defiance 
mill.  The  company  is  installing  an  electric  railway  to  connect  the  differ¬ 
ent  mills. 

GARDNER,  MASS. — The  branch  transmission  line  from  the  main 
cables  of  the  Connecticut  River  Transmission  Company  to  the  sub¬ 
station  of  the  Gardner  Electric  Company  at  the  south  shore  of  Crystal 
r.ake  is  nearly  completed.  Electricity  for  operating  the  local  system  will 
soon  be  supplied  from  the  hydro-electric  plant  at  Vernon,  Vt.  The  small 
motors  supplied  to  individual  firms  and  other  apparatus  in  Gardner  have 
been  changed  to  meet  the  requirements  of  the  new  system.  The  Ash- 
burham  municipal  lighting  system,  electricity  for  which  is  supplied  by  the 
Gardner  Electric  Company,  is  to  be  changed  from  133  cycles  to  the  new 
system.  The  municipal  plant  in  Templeton  will  also  be  changed,  which 
also  secures  electricity  from  the  Gardner  Electric  Company.  The  local 
power  plant  of  the  Gardner  Electric  Company  will  be  kept  in  reserve  to 
use  in  case  of  emergencies. 

HYDE  PARK,  MASS. — It  is  reported  that  the  control  of  the  Dedham 
&  Hyde  Park  Gas  &  Electric  Company  has  passed  from  the  control  of 
New  York  capitalists  to  New  England  men,  with  John  Joyjce,  of  Andover. 
Mass.,  as  president,  and  Vincent  Goldthwaite,  secretary  and  treasurer. 

LONGMEADOW,  MASS. — The  United  Electric  Company,  of  Spring- 
field,  Mass.,  has  applied  to  the  Council  for  a  franchise  to  extend  its 
transmission  lines  to  Longmeadow  to  furnish  electricity  for  lamps  and 
motors. 


NORTON,  MASS. — The  Sturdy  Electric  Lighting  G>mpeny,  it  is  re¬ 
ported,  is  contemplsting  extending  its  transmission  lines  through  Barrows- 
vMIe  and  the  Center. 

RUSSELL,  MASS.— John  Donahue,  of  Springfield,  Mass.,  has  been 
swarded  the  contract  to  complete  the  repairs  on  the  dam  and  construction 
of  a  power  house  for  the  Russell  Falls  Paper  Company. 

WORCESTER,  MASS.— The  Connecticut  River  Power  Company  has 
applied  to  the  Qty  Council  for  authority  to  furnish  electricity  for  lamps 
and  motors  in  Worcester.  The  company  has  already  secured  franchises 
in  some  of  the  towns  west  of  this  city. 

DETROIT,  MICH. — It  is  reported  that  bids  will  soon  be  called  for  ex¬ 
tensions  to  the  municipal  electric  light  plant  and  water-works  system, 
plans  for  which  have  been  prepared  by  Loweth  &  Wolf,  engineers,  St. 
Paul,  Minn. 

DETROIT,  MICH. — The  Home .  Telephone  Company  of  Michigan  has 
been  organized  to  take  over  the  properties  of  the  Home  Telephone  Com¬ 
pany  of  Detroit  and  the  Interstate  Long  Distance  Telephone  Company. 
The  new  company  is  capitalized  at  $5,000,000  and  contemplates  an  issue 
of  $10,000,000  in  bonds,  and  also  making  immediate  extensions,  which 
will  involve  an  expenditure  of  about  $1,000,000. 

GRAND  RAPIDS,  MICH. — It  is  reported  that  the  Grand  Rapids  Muske¬ 
gon  Power  Company  will  be  dissolved  and  two  separate  companies  formed 
under  the  names  of  the  Muskegon  Production  Company  and  the  Western 
Power  Company.  The  Muskegon  Production  Company  is  capitalized  at 
$350,000,  and  will  furnish  electricity  in  Newaygo  and  Mecosta  Counties. 
J.  G.  Emory,  Jr.,  of  Muskegon,  is  the  principal  owner.  The  Western 
Power  Company  has  a  capital  stock  of  $300,000  and  will  furnish  electrical 
service  in  Mecosta,  Newaygo,  Oceania,  Muskegon,  Kent  and  Otsego 
Counties.  The  officers  of  the  old  company  will  control  the  new  cor¬ 
porations. 

KALAMAZOO,  MICH. — Application  has  been  made  to  the  City  Coun¬ 
cil  by  J.  P.  Clark,  vice-president  of  the  Michigan  United  Railways  Com¬ 
pany  for  a  franchise  to  construct  an  electric  railway  on  several  streets 
in  this  city. 

MASON,  MICH. — The  installation  of  a  new  dynamo  in  the  municipal 
electric  light  plant  is  under  consideration. 

PINE  RIVER,  MINN.— C.  H.  Smith,  of  Duluth,  Minn.,  B.  E.  Wide- 
man  and  E.  L  Forbes,  of  Pine  River,  have  applied  for  a  franchise  to 
install  an  electric  light  plant  in  Pine  River. 

ROCHESTER,  MINN. — It  is  reported  that  an  election  will  be  held  to 
vote  on  the  proposition  to  issue  bonds  for  improvements  to  the  mu¬ 
nicipal  electric  light  plant. 

TYLER,  MINN. — Contracts  have  been  awarded  for  the  construction  of 
aa  electric  light  plant  and  water  works  system  to  the  Minneapolis  Steel 
Machinery  Company,  of  Minneapolis,  Minn.,  and  Andreas  Swenson,  of 
Tyler,  for  $13,133. 

BRANDON,  MISS. — ^The  Brandon  Machinery  &  Lumber  Company  will 
install  an  electric  light  plant  if  sufficient  patronage  is  guaranteed  to  pay 
for  installation  of  same. 

JACKSON,  MISS.— W.  G.  Clark,  superintendent  of  the  Capital  Light 
&  Power  Company,  writes  that  the  company  will  soon  install  a  500-kw 
unit  in  its  plant. 

LATHROP,  MO. — An  election  will  be  called  to  vote  on  the  proposi¬ 
tion  to  issue  $7,500  electric-light  bonds. 

ST.  LOUIS,  MO. — The  Union  Electric  Light  k  Power  Company  has 
made  modifications  in  its  “guarantee  requirements,”  which  will  result  in 
a  reduction  in  lighting  rates  to  its  consumers.  The  company  has  here¬ 
tofore  demanded  a  guarantee  of  $3  a  month  on  lighting  contracts  and  $3 
per  month  on  power  contracts.  The  minimum  charge  on  lighting  contracts 
is  now  $1  per  month  and  on  power  service  contracts  $1.50  a  month. 
Consumers  can  if  they  choose  combine  their  light  and  power  service  in 
one  contract.  Heretofore  two  contracts  have  been  made.  But  one  con¬ 
tract  cannot  be  made  on  the  rates  of  the  power-service  schedule. 

BUTTE,  MONT. — ^The  property  of  the  Boston  &  Corbin  Company  in 
the  Corbin  camp  will  be  equipped  to  be  operated  by  electricity  in  the  near 
future.  Electrical  energy  for  operating  the  mines  will  be  secured  from 
the  electric  plants  near  Helena,  Mont.  The  transmission  line  is  already 
completed.  The  question  of  erecting  a  smelter  in  the  Corbin  district  is 
under  consideration.  Homer  E.  Emerson  is  superintendent. 

RADERSBURG,  MONT. — Plans  are  being  prepared  by  Julius  Berg 
Town-send  for  the  construction  of  a  hydro-electric  power  plant  at  Crow 
Creek  Falls,  on  Crow  Creek,  about  la  miles  northwest  of  Radersburg,  in 
the  Elkhorn  division  of  the  Helena  national  forest.  The  initial  unit  will 
be  1000  hp,  which  can  be  greatly  increased  by  raising  the  dam.  It  is  said 
that  construction  work  will  begin  as  soon  as  permission  is  secured  from 
the  forest  service. 

-ARAPAHOE,  NEB. — Tbe  contract  for  the  construction  of  the  water¬ 
works  system  and  electric  light  plant  has  been  awarded  to  N.  Brooks  & 
Sons,  of  Jackson,  Mich.  The  lighting  system  will  be  installed  by  the 
Drummond  Electrical  Company,  of  Lincoln,  Neb. 

RALSTON  (P.  O.  SOUTH  OMAHA),  NEB.— The  Nebraska  Traction 
&  Power  Company  is  planning  to  erect  a  substation,  contracts  for  the  con¬ 
struction  of  which  will  be  placed  in  the  near  future. 

RENO,  NEV. — It.  is  reported  that  C.  D.  Galvin  and  F.  H.  Hall,  of 
San  Francisco,  Cal.,  have  purchased  the  water  rights  on  the  South  Fork 
of  the  Humboldt  River,  in  this  State,  owned  by  Hayden  Henderson 
and  J.  J.  Hylton.  The  new  owners,  it  is  said,  will  develop  the  water 
power  for  use  of  the  mining  companies  in  and  about  Ely. 


BERLIN,  N.  H. — Arrangements  are  being  made  by  the  Cascade  Light  k 
Power  Company  for  the  rebuilding  of  its  electric  plant,  which  was  recently 
destroyed  by  fire.  . 

MORRISTOWN,  N.  J. — Preparations  are  being  made  by  the  Morris 
County  Traction  Company  to  extend  its  railway  from  Denville  to  Boonton, 
a  distance  of  three  miles,  work  on  construction  of  which  will  begin  at  once. 
David  Gring  is  president  of  the  company. 

WILDWOOD,  N.  J. — The  construction  of  an  electric  railway  from 
Cape  May  court  house  to  Wildwood  Junction,  Grassy  Sound,  Anglesea 
and  Wildwood  Crest  is  under  consideration.  Augustus  Hilton  is  said 
to  be  interested  in  the  preject. 

DEMING,  N.  M. — It  is  reported  that  arrangements  have  been  completed 
for  tbe  installation  of  a  central  power  plant  of  800  hp  in  Deming.  The 
equipment  will  include  a  soft  coal  gas-producer  and  Buckeye  double-tandem 
engines  direct  connected  to  the  generators.  The  plant  will  furnish  elec¬ 
tricity  for  pumping  water  to  irrigate  6000  acres.  The  cost  of  tbe  plant  it 
estimated  at  $250,000. 

SILVER  CITY,  N.  M. — The  Grant  County  Telephone  Company  contem¬ 
plates  replacing  its  wires  in  this  city  with  cables. 

BABYLON,  N.  Y. — The  Babylon  Electric  Light  Company  has  applied 
to  the  Public  Service  Commission  for  authority  to  increase  its  capital 
stock  from  $45,000  to  $75,000,  the  proceeds  to  be  used  for  construction 
and  improvements  to  its  plant  and  distributing  system.  The  company 
furnishes  electrical  service  in  the  Village  of  Babylon  and  in  parts  of  the 
towns  of  Babylon  and  Islip,  and  is  contemplating  extending  its  system 
to  Farmingdale. 

BINGHAMTON,  N.  Y. — Plans  are  being  made  by  the  Binghamton 
Railway  Company  for  the  installation  of  a  turbine,  additional  boilers 
and  other  apparatus  for  its  power  bouse,  contracts  for  which  have 
practically  been  closed. 

BUFFALO,  N.  Y. — The  Lackawanna  Bridge  Company,  it  is  reported, 
will  install  a  direct  connected  300-hp  Corliss  engine  to  drive  an  electric 
generator. 

EAST  AURORA,  N.  Y. — The  Buffalo  Southern  Railway  Company,  of 
Gardenville,  N.  Y.,  has  applied  to  the  Village  Board  for  a  franchise  to 
construct  and  operate  an  electric  railway  on  Main  Street. 

EDWARDS,  N.  Y. — Arrangements  are  being  made  by  U.  O.  Webb  to 
install  an  electric  light  plant  to  furnish  electricity  for  street  lamps  and 
for  commercial  lighting.  Electrical  equipment  is  being  installed  in  the 
grist  mill  owned  by  Mr.  Webb,  which  will  be  operated  by  water  power. 
A  loo-hp  water  wheel  has  just  been  installed. 

LOCKPORT,  N.  Y. — The  Lockport  Light,  Heat  k  Power  Company  has 
received  authority  from  the  Public  Service  Commission,  Second  District, 
to  issue  $70,000  in  bonds,  to  be  sold  at  not  less  than  85. 

OSWEGO,  N.  Y. — The  Syracuse,  Lake  Shore  &  Northern  Railroad  Com¬ 
pany  has  been  granted  a  franchise  to  extend  its  electric  railway  through 
Oswego,  a  distance  of  about  20  miles. 

PLATTSBURG,  N.  Y. — The  Plattsburgh  Light,  Heat  &  Power  Com¬ 
pany  and  the  Lozier  Light  &  Power  Company  have  been  consolidated 
under  the  name  of  the  Plattsburgh  Gas  &  Electric  Company.  The  new 
company  is  capitalized  at  $225,000  and  proposes  to  make  extensive  im¬ 
provements.  It  is  proposed  to  extend  both  tbe  gas  and  electric  service 
to  a  large  portion  of  the  city  not  now  supplied.  Tbe  company  has  a 
water  power  capable  of  developing  2000  bp  with  a  steam  auxiliary,  and  a 
gas  plant  with  a  daily  capacity  of  100,000  cu.  ft.  The  officers  of  the 
new  company  are:  H.  G.  Runkle,  president;  George  M.  Cole,  vice- 
president  and  general  manager;  Oscar  J.  Nichols,  secretary  and  H.  £■ 
Bernard,  treasurer. 

POUGHKEEPSIE,  N.  Y. — Preparations  are  being  made  for  the  con¬ 
struction  of  the  new  automobile  plant  of  the  Fiat  Automobile  Company 
in  Poughkeepsie,  N.  Y.  The  buildings  will  be  equipped  to  be  operated  by 
electrical  power  throughout,  electricity  for  which  will  be  supplied  by  the 
local  power  company.  Hedman  &  Schroen,  of  New  York,  N.  Y.,  are 
the  architects,  and  W.  P.  Seaver,  of  New  York,  N.  Y.,  consulting  en¬ 
gineer, 

ROCHESTER,  N.  Y. — Plans  for  improvements  to  its  No.  4  power  sta¬ 
tion  at  Genesee  Falls  are  being  made  by  the  Rochester  Railways  &  Light 
Company,  which  include  the  installation  of  a  2000-hp  general  electric  con¬ 
verter  and  switchboard. 

WHITE  PLAINS,  N.  Y. — Contracts  will  be  placed  during  the  next  two 
weeks  by  the  New  York  Central  k  Hudson  River  Railroad  Company  for 
the  construction  of  a  substation  at  White  Plains,  N.  Y.  George  W. 
Kittredge  is  chief  engineer. 

KINSTON,  N.  C. — .At  an  election  held  Aug.  24  the  citizens  defeated 
the  proposition  to  issue  $50,000  in  bonds  for  extensions  to  the  municipal 
electric-light  plant. 

ROCKINGHAM,  N.  C. — ^Judge  Pritchard,  of  the  United  States  Circuit 
Court  on  Aug.  25  signed  a  decree  confirming  the  sale  of  the  Rockingham 
Power  Company’s  plant  to  the  reorganization  committee  for  $1,000,000. 
The  committee  is  composed  of  Eastern  capitalists  who  will  complete  at 
once  the  construction  of  the  large  hydro-electric  plant  located  at  Blewett’s 
Falls,  on  the  Yadkin  River,  owned  by  the  company. 

HENDERSON,  N,  C. — The  capital  stock  of  the  Henderson  Light  & 
Power  Company  has  been  increased  to  $125,000.  R.  M.  Oates  is  president 
of  the  company. 

SAXAPAHAW,  N.  C.— J.  W.  Menefee  and  associates  are  interested 
in  a  project  to  erect  a  hydro-electric  power  plant  and  cotton  mill. 


September  2,  1909. 


ELECTRICAL  WORLD. 


583 


IK)UGI.AS,  N.  D. — A  company  has  been  organised  to  construct  a  tele¬ 
phone  system  in  Douglas.  C.  H.  Crockerd  is  secretary. 

GRAND  PORKS,  N.  D. — The  contract  for  the  construction  of  a 
municipal  electric  light  plant  was  awarded  to  the  Electric  Construction 
Company,  of  St.  Paul,  Minn.,  for  $29,651.  Earle  D.  Jackson,  of  St. 
Paul,  Minn.,  is  engineer. 

CLEVELAND,  OHIO. — The  contract  for  the  new  boiler  for  the 
mimicipal  electric  light  plant  was  awarded  by  the  Board  of  Control  and 
Board  of  Public  Service  to  the  Babcock  &  Wilcox  Company.  When  the 
new  boiler  is  installed,  it  is  said,  that  the  city  will  be  able  to  extend  the 
street  lighting  system  over  nearly  all  the  West  Side. 

COLUMBUS,  OHIO. — The  State  Emergency  Board,  it  is  stated,  has 
decided  to  allow  an  appropriation  of  $82,000  for  the  purchase  of  equip¬ 
ment  for  the  penitentiary  power  plant,  as  no  provision  was  made  for  it 
by  the  State  Legislature. 

DAYTON,  OHIO. — The  County  Commissioners  have  granted  a  25- 
year  franchise  to  Thomas  A.  Ferneding,  of  the  Dayton  &  Xenia  Transit 
Company  to  construct  electric  railways  over  the  Shakertown,  Dayton 
and  Wilmington  pikes.  It  is  understood  that  the  franchise  will  be  trans¬ 
ferred  to  the  Dayton,  Springfield  &  Xenia  Southern  Traction  Company, 
which  was  organised  some  time  ago  to  extend  these  railways  to  Wash¬ 
ington  C.  H.  • 

FINDLAY,  OHIO. — The  Toledo,  Bowling  Green  &  Southern  Railway 
Company  is  contemplating  extending  its  electric  railway  to  Kenton  within 
a  year. 

BLACKWELL,  OKLA. — Bids  for  extensions  to  electric  light  plant 
and  water  works  system  will  be  opened  about  Sept.  15.  Burns  &  Mc¬ 
Donnell,  Scarritt  Building,  Kansas  City,  Mo.,  are  engineers. 

CRESCENT,  OKLA. — At  an  election  held  -\ug.  24  the  citisens  voted  to 
issue  $30,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of 
an  electric  light  plant  and  water  works  system. 

HYDRO,  OKLA. — We  are  informed  that  contracts  for  the  construc¬ 
tion  of  water-works  and  electric  light  plant  will  be  awarded  about  Sept. 
20.  Roy  M.  Felton  is  city  clerk. 

MAGNUM,  OKLA. — The  citizens  have  voted  to  extend  the  franchise 
of  the  Mangum  Light  &  Power  Company  from  seven  to  25  years.  It  is 
said  that  the  company  will  enlarge  its  plant. 

WOODWARD,  OKLA. — The  Woodward  Interurban  Railway  Com¬ 
pany,  it  is  reported,  is  making  surveys  for  its  proposed  electric  railway 
to  connect  Mutual,  Richmond  and  Canton,  Okla.,  with  Buffalo  and  Engle¬ 
wood,  Kan.,  a  distance  of  140  miles.  Homer  Wilcox  and  Frank  Tucker, 
of  Woodward,  are  interested  in  the  project. 

ASTORIA,  ORE. — Preparations  are  being  made  by  the  Hammond 
Lumber  Company  for  the  construction  of  an  electric  plant  on  its  prop¬ 
erty  at  the  Tonguo,  to  furnish  electricity  for  lamps,  heating  and  motors 
for  its  groat  plant.  Electrical  energy  for  operating  the  plant  will  be 
secured  from  the  Astoria  Electric  Company.  The  cost  of  the  work  is 
estimated  at  from  $75,000  to  $80,000. 

CONDON,  ORE. — A  company  headed  by  H.  V.  Gates,  in  which  local 
capitalists  are  interested,  has  filed  water  rights  on  the  John  Day  River, 
about  12  miles  above  Monument.  The  company  proposes  to  construct 
a  hydro-electric  plant  to  supply  Heppner  with  electricity  for  lamps  and 
motors. 

EUGENE,  ORE. — It  is  reported  that  a  large  hydro-electric  plant  will 
be  erected  on  Triangle  Lake,  Oregon,  at  a  cost  of  $250,000.  The  proposed 
plant  will  furnish  electricity  for  lamps  and  motors  in  Eugene,  Junction 
City,  Springfield,  Corvallis  and  other  cities  in  the  upper  Willamette  Val¬ 
ley.  It  is  said  that  the  Pacific  Light  &  Power  Company  is  back  of  the 
project.  C.  P.  Houston,  of  Junction  City,  is  interested  in  the  enterprise, 
and  Leland  Spencer,  of  San  Francisco,  will  have  charge  of  the  construc¬ 
tion  of  the  dam  and  canal.  , 

PORTLAND,  ORE. — Preparations  are  being  made  by  the  Portland 
Railway  Light  &  Power  Company  to  commence  preliminary  work  on  a 
new  hydro-electric  power  plant  on  the  east  side  of  the  Willamette  River 
at  Oregon  City.  The  plant  when  completed  will  have  an  output  of 
45,000  hp. 

REDMOND,  ORE. — The  Crook  County  Light  &  Power  Company  has 
commenced  work  on  the  construction  of  a  dam  located  about  one  mile 
above  Cline  Falls,  on  the  Deschutes  River,  where  it  is  proposed  to  raise 
the  water  of  the  entire  stream  20  ft.;  the  water  will  be  diverted  into  a 
flume  6  ft.  in  depth,  20  ft.  wide  on  the  bottom  and  one  mile  long.  The 
power  plant  will  be  erected  opposite  Cline  Falls.  It  will  have  an  output 
of  15,000  hp  and  will  supply  electricity  for  lamps  in  several  of  the 
towns  in  the  Deschutes  Valley  and  later  may  furnish  electrical  energy 
for  electric  railways.  ♦ 

UNION,  ORE. — The  citizens  have  voted  in  favor  of  the  proposition  to 
issue  bonds  for  the  construction  of  an  electric  light  plant.  F.  M.  Housh, 
of  Boise,  Idaho,  is  consulting  engineer. 

BENTLEYVILLE,  PA.— The  Council  has  granted  the  Pittsburgs, 
Monongabela  &  Washington  Railways  Company  a  franchise  to  construct 
a  railway  in  Bentleyville.  The  proposed  railway  will  connect  Monon- 
gahela  and  Washington,  a  distance  of  32  miles.  J.  W.  Bridge  is  gen¬ 
eral  manager. 

BLOOMSBURG,  PA. — The  Columbia  Power,  Light  &  Railways  Com¬ 
pany  has  recently  purchased  a  250-kw  railway  rotary  converter  from  the 
General  Electric  Company;  i6oo-kw  of  transformers  from  the  Westing- 
house  Electric  4  Manufacturing  Company  and  a  250-kw  belted  generator 
for  railway  service. 


EMAUS,  PA. — A  30-year  franchise  has  been  granted  to  the  Emans 
Telephone  Company  to  construct  and  operate  a  telephone  system  in  Emans. 

IRWIN,  PA. — The  Irwin  4  Herminie  Traction  Company  has  been 
organized  to  take  over  the  property  of  the  Pittsburg  4  Westmoreland 
Railway  Company,  which  operates  a  railway  between  Irwin  and  McKees¬ 
port.  It  is  said  that  the  company  will  issue  $40,000  in  bonds  for  im¬ 
provements. 

PHILADELPHIA,  PA. — Plans  have  been  completed  for  lighting  the 
Walnut  Lane  Bridge  across  the  Wissahickon  River  in  Fairmont  Park. 
Ornamental  poles  are  to  be  erected  at  the  four  terminals  of  the  balustrades 
of  the  bridge  on  which  will  be  supported  five  arc  lamps.  For  lighting  the 
center  of  the  bridge  four  ornamental  iron  sidewalk-poles  will  be  placed, 
each  bearing  two  arc  lamps.  The  cost  of  the  entire  lighting  scheme,  includ¬ 
ing  both  the  bronze  and  iron  posts,  will  be  about  $7,500. 

PHILADELPHIA,  PA. — It  has  been  decided  not  to  light  Market  Street 
with  ornamental  lamps  set  between  the  street  car  tracks,  nor  by  steel 
arches  across  the  street,  owing  to  the  expense,  which  is  estimated  at 
$200,000.  It  is  said  that  the  only  way  to  provide  for  further  illumination 
of  the  street  is  to  erect  additional  lamps  along  the  sidewalks,  which  will 
require  180  lamps,  the  cost  of  erection  of  which  will  be  about  $8,000, 
and  cost  of  maintenance  about  $18,000  per  year. 

PHILADELPHIA,  PA. — The  Lehigh  Valley  Railroad  Company  has 
decided  to  adopt  the  telephone  system  for  operating  its  trains.  Work  has 
commenced  on  a  line  between  Mount  Carmel  and  Easton.  The  cost  of  this 
work  is  estimated  at  about  $40,000. 

PITTSBURGH,  PA. — The  Rochester  4  Mars  Street  Railway  Company 
is  reported  to  have  prepared  plans  and  secured  the  right  of  way  for 
its  proposed  electric  railway  to  extend  from  the  Baltimore  4  Ohio  Rail¬ 
road  depot  in  Mars  to  Rochester,  a  distance  of  23  miles.  The  cost  of 
the  railway  is  estimated  at  $400,000. 

PITTSBURGH,  PA. — The  Pittsburgh  Railways  Company  is  contem¬ 
plating  the  construction  of  a  substation  at  the  south  end  of  the  Mount 
Washington  Tunnel,  bids  for  which  have  been  asked. 

SUN  BURY,  PA. — The  Edison  Electric  Illuminating  Company  is  re¬ 
ported  to  have  entered  into  a  contract  with  Eyre-Shoemaker,  contractors, 
to  furnish  60  arc  lamps  and  500  incandescent  lamps  in  connection  with 
the  contract  for  the  construction  of  the  classification  yards  at  Northum¬ 
berland,  Pa. 

NEWPORT,  R.  I. — Bids  will  be  received  at  the  office  of  the  con¬ 
structing  quartermaster.  Fort  Adams,  Newport,  R.  I.,  until  Sept  23,  for 
construction  and  remodeling  the  electric-lighting  system  at  Fort  Adams; 
also  for  furnishing  transformers,  tungsten  lamps,  watt  meters  and  other 
apparatus  required  in  the  above  work.  Plans  and  specifications  can  be 
seen  at  the  above  office  and  at  the  offices  of  the  chief  quartermasters  at 
Governor’s  Island,  New  York,  and  Chicago,  Ill.,  and  depot  quartermasters 
at  Philadelphia,  Pa.,  and  Boston,  Mass.  For  information  and  blank 
proposal  forms  apply  to  office  of  the  constructing  quartermaster,  Fort 
Adams,  Newport,  R.  I.  Capt.  C.  Metcalf  is  constructing  quartermaster. 

PAWTUCKET,  R.  I. — ^The  Pawtucket  Electric  Company  is  reported  to 
have  submitted  a  proposition  to  the  Pawtucket  Merchants’  Association 
for  improving  the  lighting  system  in  the  shopping  district  on  Main  Street. 
It  is  proposed  to  replace  the  present  outside  arc  lamps  with  80-cp  tung¬ 
sten  lamps  to  be  installed  in  the  store  windows,  which  will  be  furnished 
at  a  flat  rate.  The  contract  will  call  for  service  seven  nights  a  week, 
from  dusk  until  ii  o’clock.  The  company  will  furnish  the  first  lamps, 
but  repairs  will  be  looked  after  by  the  merchants.  D.  C.  Barnes  is  super¬ 
intendent  of  the  company. 

.\RLINGTON,  S.  D.— The  City  Council  is  considering  the  question  of 
installing  an  electric-light  plant  in  connection  with  the  water-works  system. 

DEADWOOD,  S.  D. — A  deal  has  been  consummated  whereby  the  Con¬ 
solidated  Power  4  Light  Company,  of  Deadwood,  S.  D.,  has  secured  the 
controlling  interest  in  the  property  and  holdings  of  the  Black  Hills  Traction 
Company.  The  two  companies  will  continue  to  be  operated  as  separate 
organizations.  The  traction  company  has  a  large  water  plant  on  Redwater 
Creek  with  an  output  of  about  1200  hp  and  owns  water  rights  on  the 
creek  which  will  develop  fully  as  much  more,  and  is  now  furnishing  elec¬ 
tricity  to  many  of  the  mines  and  mills  in  and  around  Deadwood,  and  to 
the  City  of  Belle  Fourche. 

COAL  CREEK,  TENN. — The  Coal  Creek  Railway  4  Light  Company, 
recently  incorporated,  proposes  to  construct  an  electric  railway  from  Coal 
Creek  to  Briceville.  The  company  will  generate  its  own  power.  James 
Day  is  chief  engineer. 

HALLS,  TENN. — The  Halls  Light,  Water  4  Ice  Company  is  extending 
its  transmission  lines  to  Gates  and  will  furnish  electricity  for  lamps  and 
motors  in  that  town.  The  company  is  also  erecting  transmission  lines  in 
parts  of  Halls  which  heretofore  have  not  had  electrical  service. 

CLEBURNE,  TEX. — The  Cleburne  Water,  Ice  4  Light  Company  is  mak¬ 
ing  arrangements  for  extensive  improvements  to  its  plant,  which  will 
involve  an  expenditure  of  about  $30,000.  The  contracts  have  been 
awarded.  John  B.  Hawley  is  consulting  engineer. 

CROSBYTOWN,  TEX. — Plans  are  being  considered  for  the  develop¬ 
ment  of  the  Silver  Falls  water  power  and  the  construction  of  an  electric 
power  plant  for  the  transmission  of  electricity.  P.  L.  Coonley,  1901 
Indiana  Avenue,  Chicago,  Ill.,  J.  S.  Coonley,  and  E.  P.  Bailey,  both  of 
Chicago,  Ill.,  are  interested  in  the  project. 

DALLAS,  TEX. — Plans  are  being  made  by  the  Dallas  Interurban  Elec¬ 
tric  Railway  Company  for  the  construction  of  its  proposed  electric  rail¬ 
way  to  connect  Dallas,  Fomly,  Masquite,  Terrell,  Canton  and  Tyler, 
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for  which  right*  of  way  and  franchises  have  been  secured  in  Dallas. 
The  company  is  capitalized  at  $3,400,000.  Henry  Dorsey  is  president. 

LUBBOCK,  TEX. — Contracts  have  been  awarded  by  the  Lubbock  Light, 
Ice  &  Power  Company  to  the  Hobson  Electric  Company,  of  DaUas,  Tex., 
for  the  construction  of  its  proposed  electric  plant.  R.  B.  Ellis  is  manager. 

TEMPLE,  TEX. — The  City  Council  has  granted  a  2S-year  franchise  to 
the  Southwestern  Telephone  &  Telegraph  Company  to  erect  and  operate 
its  system  in  Temple. 

QU,4NNAH,  TEX. — The  Quannah  &  Medicine  Mound  Traction  Com¬ 
pany  has  been  formed  for  the  purpose  of  constructing  an  electric  rail¬ 
way  to  connect  Quannah  and  Medicine  Mound,  a  distance  of  seventeen 
miles.  The  power  station  and  repair  shops  will  be  located  in  Quannah. 
The  company  probably  will  furnish  electricity  for  lamps.  We  are 
informed  that  the  company  has  not  yet  been  incorporated  and  that  nothing 
further  will  be  done  until  a  sufficient  bonus  is  raised.  For  further 
information  address  W.  L.  Johnson,  Medicine  Mound,  Texas. 

MODENA,  UTAH. — Contracts  have  been  awarded  by  the  Gold  Mining 
&  Power  Company  for  the  construction  of  a  complete  gas  producer 
electric  power  plant  at  Modena,  to  the  Westinghouse  Machine  Company, 
of  Pittsburg,  Pa.  The  F.  C.  Richmond  Machinery  Company  will  have 
charge  of  the  installation  of  the  plant,  which  is  to  be  completed  by 
Dec.  I,  1909.  The  plant  will  cost  approximately  $50,000  and  the  equip¬ 
ment  will  include  two  190-hp  Westinghouse  bituminous  gas  producer 
engines,  two  16x18  three  cylinder  gas  engines  with  a  rating  of  163  hp 
at  the  altitude  of  5500  ft.,  and  two  iio-kw  generators  with  complete  elec¬ 
trical  equipment.  Automatic  electric  pumps  will  be  installed  to  keep  the 
tanks  supplied  with  water,  and  one  mile  of  pipe  line  will  connect  the 
tanks  with  the  plant.  The  power  plant  will  supply  electricity  for  the 
Golds  Springs  company  and  for  the  neighboring  camps,  and  also  for 
commercial  lighting  in  Modena. 

SALT  LAKE  CITY,  UTAH. — Plans  are  being  prepared  by  Jesse  Knight, 
of  Provo,  fur  an  extensive  electrical  transmission  system  in  Utah.  Mr. 
Knight  proposes  to  establish  power  plants  in  several  available  canyons 
throughout  the  State,  and  to  furnish  electricity  for  lamps  and  motors  to 
many  of  the  towns  now  supplied  by  the  Telluride  Power  Company,  as  well 
as  towns  that  are  without  electrical  service.  The  district  through  which  it 
is  proposed  to  operate  is  from  Logan  on  the  north  to  Nepbi  on  the  south, 
a  belt  200  miles  long  and  100  miles  wide  through  the  most  thickly  popu¬ 
lated  portion  of  the  State. 

CLAREMONT,  N.  H. — Plans  are  being  prepared  for  the  installation  of 
an  electric  power  plant  at  the  Monadnock  Mills. 

MONTPELIER,  VT. — A  new  Corliss  engine,  recently  installed  in  the 
Middlesex  power  plant  of  the  Vermont  Power  &  Lighting  Company,  has 
been  put  in  operation,  owing  to  the  lack  of  water  power.  The  engine  is 
belted  to  a  3So-kw  generator. 

PERKINSVILLE,  VT. — The  Soapstone  Company  is  planning  to  in¬ 
stall  an  electric  plant  with  sufficient  output  to  supply  1500  lamps. 

RUTLAND,  VT. — The  Home  Telephone  Company  has  been  given  per¬ 
mission  hy  tbe  Board  of  .Mdermen  to  erect  and  operate  telephone  lines  in 
Rutland.  The  offices  of  the  company  are  located  in  Randolph,  Vt. 

RUTLAND,  VT. — The  Rutland  Railway,  Light  &  Power  Company  is 
raising  its  dam  at  East  Pittsford  about  6  ft.,  which  will  nearly  double 
tbe  capacity  of  the  reservoir. 

BREMERTON,  WASH. — The  contract  for  furnishing  and  installing 
power  plant  equipment,  including  piping,  pumps,  condensers,  heaters, 
etc.,  at  the  navy  yard,  Puget  Sound,  Wash.,  was  awarded  to  the  D’Olier 
Engineering  Company,  of  Philadelphia,  Pa.,  for  $57,950. 

CENTRALIA,  WASH. — The  North  Coast  Railroad  Company  has  filed 
on  an.  appropriation  of  water  from  the  headwaters  of  the  Cowlitz  River. 
The  water  is  to  be  carried  a  distance  of  six  and  a  quarter  miles  to  the 
site  of  a  power  plant  which  the  company  proposes  to  build  on  Lake  Fred¬ 
erick.  The  company  will  furnish  electricity  in  Lewis,  Pierce,  Kittitas, 
Yakima  and  King  counties  for  manufacturing,  domestic  and  other  purposes. 

EDMONDS,  WASH. — The  capital  stock  of  the  Independent  Telephone 
Company,  of  Edmonds,  has  been  increased  from  $5,000  to  $10,000. 

METHOW,  WASH.— The  Methow  Irrigation,  Power  &  Traction  Com¬ 
pany  has  commenced  work  on  the  construction  of  its  power  plant  on  the 
Methow  River,  six  miles  above  Winthrop.  The  entire  volume  of  the 
north  branch  of  the  river  will  be  utilized,  with  a  140-ft.  fall,  to  generate 
electricity.  The  company  will  install  at  once  a  looo-hp  unit,  which  it 
expects  to  put  in  operation  in  four  months.  The  plant  when  completed 
will  have  an  output  of  4000  bp,  which  will  be  distributed  in  Methow  and 
Okanogan  valleys.  Contracts  have  been  made  to  furnish  800  bp  for 
pumping  water  for  irrigation  purposes  to  the  high  bench  lands  in  upper 
end  of  the  Methow  Valley,  and  about  200  hp  will  be  used  by  the  Town 
of  Twisp  for  water  works  and  lighting  systems. 

SEATTLE.  WASH. — The  Seattle  Electric  Company  has  awarded  a 
contract  to  the  Stone  &  Webster  Engineering  Corporation,  Boston,  Mass., 
for  the  construction  of  a  new  substation  at  Ballard,  from  which  electricity 
will  be  supplied  to  operate  the  new  railways  in  tbe  northern  part  of 
Seattle.  This  station  will  also  supply  electrical  energy  to  the  Puget 
Sound  International  Railway  &  Power  Company,  which  is  constructing 
an  interurban  railway  between  Seattle  and  Everett.  It  will  have  an 
ultimate  rating  of  25,000  kw  in  railway  motor-generator  sets  and  4000 
kw  in  light  and  power  equipment.  Energy  will  be  received  from  the 
generating  station  over  a  13,800-volt,  three-phase  transmission  line.  It 
is  proposed  to  install  one  soo-kw  motor-generator  set  immediately,  adding 
a  looo-kw  set  and  two  looo-kw,  i3,8oo-2200-volt  transformers  in  the  fall. 


which  will  give  the  station  1500  kw  in  railway  machines  and  2000  kw 
for  lamps  and  motors. 

SNOHOMISH,  WASH.— J,  E.  Wickstrom,  of  Seattle,  Wash.,  is  re¬ 
ported  to  have  purchased  .the  property  and  holdings  of  the  Snohomish 
Electric  Light  &  Water  Power  Company,  and  is  planning  to  partly  recon¬ 
struct  the  distributing  system. 

TACOMA,  WASH. — Frank  C.  Kelsey,  special  engineer  for  the  city,  has 
completed  surveys  for  the  city  power  plant  and  is  now  at  work  on  the 
surveys  for  tbe  transmission  line  to  the  city.  Plans  and  details  are  to 
be  ready  so  that  contract  can  be  let  before  the  first  of  the  year.  A  reser¬ 
voir  will  be  created  by  a  dam  45  ft  high  and  300  ft.  long.  Plans  call  for 
the  development  of  30,000  bp.  A  tunnel  10,000  ft.  long  will  be  con¬ 
structed.  Water  will  be  carried  across  the  river  by  a  riveted  steel  pipe, 
supported  by  concrete  arches.  About  a  year  will  be  required  to  build 
the  plant. 

TENINO,  WASH. — Plans  are  being  prepared  by  the  Tenino  Light 
Power  &  Water  Company  to  construct  a  dam  at  the  headquarters  of  the 
Skookumchuc  River  for  power  purposes.  The  dam  will  be  located  about 
20  miles  from  Centralia  and  about  15  miles  from  Bucoda.  Samuel  W. 
Fenton  is  president  of  the  company  and  W.  Doan  Hayes,  secretary. 

PARKERSBURG,  W.  VA. — The  Parkersburg,  Marietta  &  Interurban 
.Railway  Company  is  planning  to  extend  its  railway  across  tbe  Little 
Kanawha  River  in  Parkersburg  and  from  Marietta,  through  Lowell  and 
Coal  Run  to  Beverly,  Ohio. 

WHEELING,  W.  VA. — ^The  County  Commissioners  have  granted  the 
City  &  Elm  Grove  Railroad  Company  a  franchise  to  extend  its  electric 
railway  around  Wheeling  Park  and  Park  View. 

APPLETON,  WIS. — A.  L.  Gettys  and  C.  L.  Robins,  of  Chicago,  Ill., 
are  reported  to  be  promoting  tbe  construction  of  an  electric  railway 
from  Appleton,  Wis.,  to  Menominee,  Mich.,  via  Seymour,  Oconto,  Green 
Bay  and  Marinette,  Wis. 

GRAND  RAPIDS,  WIS. — We  are  informed  that  the  Electric  &  Water 
Company  is  contemplating  rebuilding  its  entire  distributing  system.  M.  N. 
Weeks  is  manager. 

BRUCE,  WIS. — The  Wisconsin  Telephone  Company  has  purchased  a 
controlling  interest  in  the  Chippewa  Valley  Telephone  Company,  which  has 
been  reorganized  with  the  following  officers:  W.  A.  Blackburn,  of  Bruce, 
president;  Glenn  H.  Williams,  of  Bruce,  secretary;  O.  H.  Seymour,  of 
Milwaukee,  treasurer  and  manager,  and  P.  J.  Skolsky,  of  Eau  Claire, 
superintendent.  The  company  proposes  to  erect  copper  wire  along  the  lines 
at  once  and  make  direct  connection  with  the  Twin  Cities. 

CHEYENNE,  WYO. — The  Rocky  Mountain  Bell  Telephone  Company  is 
planning  to  construct  a  new  telephone  line  between  Laramie  and  Rawlins, 
and  also  tbe  reconstruction  of  the  main  telephone  line  between  Rawlins  and 
Salt  Lake  City. 

LACOMBE,  ALB.,  CAN. — The  town  of  Lacombe  is  now  without  elec¬ 
trical  service  owing  to  the  washing  out  of  the  dam  of  the  Blindman’s 
River  &  Power  Company.  It  is  said  that  there  is  little  prospect  of  tbe 
service  being  resumed  this  year. 

CHILLIWAC,  B.  C.,  CAN. — The  Puget  Sound  Ditch  &  Dredging  Com¬ 
pany  has  secured  the  contract  for  the  construction  of  Section  3,  12  miles 
in  length,  of  the  British  Columbia  Railway  Company’s  electric  line  between 
Chilliwac  and  New  Westminster.  Another  section  will  be  let  shortly. 

KAMLOOPS,  B.  C.,  CAN. — The  Board  of  Trade  is  considering  the 
advisability  of  building  a  long-distance  telephone  line  to  Grande  Prairie,  as 
neither  the  British  Columbia  Telephone  Company  nor  the  Provincial  Gov¬ 
ernment  can  be  induced  to  do  so. 

CHIPPEWA,  ONT.,  CAN. — Announcement  has  been  made  by  Reeve  W. 
E.  B.  McKenzie  that  the  Electrical  Products  Company,  of  which  F.  A. 
FitzGerald  and  P.  McM.  Bennie,  electro-metallurgical  chemists,  of  Niagara 
Falls,  N.  Y.,  are  principal  owners,  is  planning  to  locate  a  factory  in  Chip¬ 
pewa.  Five  acres  of  the  old  racecourse  have  been  purchased  for  a  site,  and 
it  is  said  that  work  will  commence  at  once  on  construction  of  the  build¬ 
ings.  A  contract  has  been  made  with  the  Ontario  Power  Company  to 
furnish  1000  hp  as  soon  as  the  plant  is  completed. 

MIDLAND,  ONT.,  CAN. — The  Simcoe  Railway  4  Power  Company  is 
reported  to  have  commenced  work  on  the  construction  of  its  proposed 
power  plant  at  Big  Chutes  on  the  Swern  River,  30  miles  from  Midland. 
The  company  proposes  to  build  an  electric  railway  to  connect  Penetan- 
guishene.  Midland,  Victoria  Harbor,  Waubaushene  and  Coldwater.  C.  H. 
and  P.  H.  Mitchell,  electrical  engineers,  of  Toronto,  Ont.,  have  charge  of 
construction  of  the  plant.  Dauglcs  L.  White  and  James  Playfield,  of 
Midland,  are  interested  in  the  company. 

NORTH  BAY,  ONT.,  CAN. — ^The  Nipissing  Electric  Company  is 
building  a  power  plant,  located  19  miles  from  North  Bay,  and  will  furnish 
electricity  in  this  town.  Smith,  Kerry  4  Cbace,  of  Toronto,  Ont,  are 
consulting  engineers. 

TORONTO,  ONT.,  CAN. — The  city,  it  is  said,  will  soon  ask  for  bids 
for  supplies,  including  copper  and  aluminum  conductors,  poles,  cross 
arms,  pins,  braces,  etc.  For  further  information  apply  to  the  Electrical 
Department,  City  Hall,  Toronto. 

MONTREAL,'  QUE.,  CAN. — Announcement  has  been  made  by  the 
Montreal  Light  4  Power  Company  that  a  reduction  will  be  made  in  the 
price  of  electricity  for  lamps,  to  take  effect  Oct.  i,  1909.  On  and  after 
that  date  the  charge  will  be  15  cents  per  kw-hour,  less  33  1-3  per  cent., 
making  the  price  to  cents  per  kw-hour,  which  is  the  same  rate  charged 
before  tbe  consolidation  of  the  present  companies.  W.  McLea  Walbank 
is  vice-president  of  the  company. 
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New  Industrial  Companies, 

THJt;  APPLEGATE  SANITARY  VACUUM  SWEEPING  COMPANY, 
of  Hoboken,  N.  J.,  has  been  incorporated  with  a  capital  stock  of  $100,000 
to  manufacture  sanitary  sweepers.  The  incorporators  are:  E.  J.  Forhan, 
H.  M.  Browne  and  J.  J.  Harper,  all  of  New  York,  N.  Y. 

THE  CALIFORNIA  ELECTRIC  AUTO  COMPANY  has  been  chart  ¬ 
ered,  with  a  capital  stock  of  $50,000,  by  M.  A.  Gallivan,  I.  U.  Pepler, 
T.  M.  Kelly,  H.  T.  Stuart  and  G.  Gallagher. 

THE  DEXTER-CHAPMAN  ENGINEERING  COMPANY,  of  Arlington, 
N.  J.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $25,000, 
for  the  purpose  of  doing  a  general  contracting  and  engineering  business. 
The  incorporators  are:  Eliot  Norton,  Alex.  H.  Jackson  and  J.  L.  McCord, 
all  of  New  York,  N,  Y. 

THE  ECLIPSE  ELECTRIC  ARC  LIGHT  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  by  George  H.  Shuman,  Nathan  C.  Solomon 
and  Robert  E.  Love,  all  of  New  York,  N.  Y.  The  company  is  capitalized 
at  $15,000  and  proposes  to  do  electrical  work. 

THE  ELEVATED  MONO-RAILWAY  COMPANY,  of  Wilmington, 
Del.,  has  been  chartered  with’a  capital  stock  of  $1,000,000  by  George  G. 
Schroeder,  of  Washington,  D.  C. ;  Charles  G.  Guyer  and  S.  E.  Becker, 
of  Wilmington,  Del. 

THE  ENGINEERING  BUREAU,  of  New  York,  N.  Y.,  has  been  in¬ 
corporated  by  Nathan  J.  Mitchell,  Louis  B.  Abel,  Michael  G.  Connolly, 
of  7  Pine  Street,  New  York,  N.  Y.,  for  the  purpose  of  doing  a  general 
engineering  business  manufacturing  storage  batteries,  etc.  The  com¬ 
pany  is  capitalized  at  $2,000. 

THE  FLINT  SANITARY  MOUTH  PIECE  COMPANY,  of  Saranac 
Lake,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $25,000  to  manu¬ 
facture  telephone,  telegraph,  musical  and  surgical  instruments  by  B.  B. 
Flint,  G.  A.  Rutherford  and  A.  K.  Botsford,  all  of  Saranac  Lake,  N.  Y. 

THE  HAZARD  ENGINEERING  COMPANY,  of  Bates.  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $100,000  for  the  purpose  of  manu¬ 
facturing  automobiles,  and  marine  gasoline  engines,  by  Ernest  C.  Hazard. 
George  E.  Hazard,  William  J.  Robinson,  all  of  Rochester,  N.  Y.,  and 
John  Bennett,  of  Buffalo,  N.  Y. 

THE  HERZOG  ELEVATOR  SIGNALS  COMPANY,  of  Newark,  N.  J., 
has  been  chartered,  with  a  capital  stock  of  $500,000,  by  F.  B.  Herzog,  of 
New  York,  N.  Y.,  and  E.  C.  Luot  and  C.  W.  Farie,  of  Newark,  N.  J. 
The  company  proposes  to  manufacture  elevator  signals  and  appliances. 

THE  INLAND  CONSTRUCTION  COMPANY,  of  New  York,  N.  Y.. 
has  been  incorporated  by  H.  C.  Mitchell,  Harry  T.  Ramsey  and  W.  N. 
Wolfe,  all  of  New  York,  N.  Y.  The  company  is  capitalized  at  $100,000 
as  general  contractors  to  build  roads,  bridges,  subways,  etc. 

THE  KEYSTONE  ENGINE  &  MANUFACTURING  COMPANY,  of 
Wilmington,  Del.,  has  been  charteied  with  a  capital  stock  of  $100,000  by 
John  J.  Taylor,  Martin  Simon,  both  of  Dallastown,  Pa.,  and  J.  M. 
Frere,  of  Wilmington,  Del. 

THE  MUM  FORD  MANUFACTURING  &  SUPPLY  COMPANY,  of 
New  York,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $25,000,  for  the  purpose  of  manufacturing'  belt  lacing  devices,  tools, 
electrical  machinery  and  implements,  etc.  The  incorporators  are:  F.  A. 
Schultz,  A.  R.  Costigane,  F.  C.  Wilde,  of  New  York,  N.  Y. 

THE  NATIONAL  MOTORS  COMPANY,  of  Jersey  City,  N.  J.,  has 
been  incorporated  with  a  capital  stock  of  $2,000  by  B.  S.  Mantz,  John 
R.  Turner  and  L.  H.  Gunther.  The  company  proposes  to  manufacture 
motors,  engines,  machines,  automobiles,  etc. 

THE  NEW  YORK  SELF-WINDING  ELECTRIC  CLOCK  COMPANY, 
of  New  York,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $50,000  for  the  purpose  of  manufacturing  electric  self-winding  clocks, 
batteries,  etc.  The  incorporators  are:  Stephen  W.  Livingston,  Herbert 
A.  St.  George  and  C.  Royall  Frazier,  all  of  New  York,  N.  Y. 

THE  PACIFIC  ELECTRIC  AUTO  COMPANY  has  been  incorporated, 
with  a  capital  stock  of  $50,000,  by  W.  E.  Williams,  F.  S.  Van  Trees, 
G.  E.  McCrea,  F.  J.  Gobel,  A.  A.  Brewer,  P.  W.  Smyly  and  C.  A.  Lee. 

THE  PHOENIX  METER  COMPANY,  of  Camden,  N.  J.,  has  been  in¬ 
corporated  with  a  capital  stock  of  $60,000  to  manufacture  gas,  water,  and 
electrical  meters.  The  incorporators  are:  George  H.  Hobdell,  Leon  A. 
Stecklair,  George  H.  Lucas  and  Frederick  Smith,  all  of  Camden,  N.  J. 

PRENTICE-STURGES  ENGINEERING  &  CONSTRUCTION  COM¬ 
PANY,  of  Scrknton,  Pa.,  has  been  incorporated  with  a  capital  stock  of 
$300,000  by  Clarence  P.  Sturgis,  Dwight  S.  Prentice  and  Jesse  Dimmick, 
of  Scranton,  Pa. 

THE  SHEFFIELD  GAS  POWER  COMPANY,  of  Kansas  City,  Mo., 
has  been  organized,  with  a  capital  stock  of  $150,000,  to  take  over  the 
property,  patents,  good-will  and  charter  rights  of  the  Weber  Gas  Engine 
Company,  which  was  declared  bankrupt  in  June.  George  M.  Hawes  is 
president;  Freeman  Field,  vice-president  and  general  manager,  and  Henry 
C.  Page,  secretary. 

THE  STEWART  CONSTRUCTION  &  ENGINEERING  COMPANY, 
of  Tulsa,  Okla.,  has  been  chartered  with  a  capital  stock  of  $10,000  by 
Charles  E.  Stewart,  George  A.  Stewart  and  Philip  Kates. 

THE  TINGLEY  ELECTRIC  COMPANY,  of  Green  Bay,  Wis.,  has 
been  chartered  with  a  capital  stock  of  $6,000,  to  do  general  electrical 
construction  work  and  to  deal  in  electrical  and  gas  supplies.  Joseph  L. 


Mueller  is  president  and  John  B.  Tingley,  secretary,  treasurer  and  gen¬ 
eral ‘manager. 

THE  TYGARD  ENGINE  COMPANY,  of  Plainfield,  N.  J.,  has  been 
chartered  with  a  capital  stock  of  $250,000  by  Guy  M.  Neagley,  Fred  C. 
Tygard  and  William  R.  Buhl,  all  of  Pittsburgh,  Pa.;  Elizabeth  E.  Ty- 
gard  and  Asa  F.  Randolph,  all  of  Plainfield,  N.  J.  The  company  pro¬ 
poses  to  manufacture  the  “Tygard  engine,”  motor  cars  and  carriages,  etc. 

THE  UNITED  WATER  POWERS  COMPANY,  of  Wilmington.  Del., 
has  been  chartered  with  a  capital  stock  of  $1,000,000  by  F.  R.  Hansell, 
George  H.  B.  Martin  and  S.  C  Seymour,  ail  of  Philadelphia,  Pa. 

THE  VERMILYE  k  POWER  COMPANY,  of  New  York,  N.  Y.,  has 
been  chartered  by  F.  M.  Vermilye,  F.  Paul  and  T.  Jaeckel,  all  of  New 
York,  N.  Y.  Tbe  company  is  capitalized  at  $25,000  and  proposes  to  deal 
in  machinery,  hardware,  rails  and  railroad  appliances,  and  to  construct, 
and  equip  railroads,  mines,  etc. 

THE  WELCHEL  ELECTRIC  COMPANY,  of  Anderson,  Ind.,  has  filed 
articles  of  incorporation  with  the  Secretary  of  State.  The  company  is 
capitalized  at  $25,000,  and  proposes  to  establish  and  operate  a  plant  to 
manufacture  magnetos  and  general  electrical  appliances  and  machinery,  and 
will  also  carry  on  a  general  repairing  business.  B.  Welcbel,  J.  W.  Jones, 
and  A.  S.  McCall  are  directors. 

THE  WESTERN  TELEPHONE  MANUFACTURING  COMPANY,  of 
Chicago,  III.,  has  been  incorporated,  with  a  capital  stock  of  $25,000,  to 
manufacture  telephone  apparatus.  The  incorporators  are:  Horace  E. 
Anderson,  N.  E.  Simonton  and  Harry  P.  Simonton. 

THE  WIND  ELECTRIC  POWER  COMPANY,  of  Eau  Claire,  Wis., 
has  been  chartered  by  H.  T.  and  F.  A.  Lange,  of  Eau  Claire,  and  others 
to  manufacture  an  invention  to  generate  electricity  through  wind  power. 

THE  WINDES  &  RUSSELL  NORTH  SHORE  ENGINEERING  COM¬ 
PANY,  of  Chicago,  Ill.,  has  been  incorporated  with  a  capital  stock  of 
$2,500  by  Z.  F.  Windes,  Frank  A.  Windes  and  Marx  A.  Stockley.  T^ 
company  proposes  to  do  a  general  civil  engineering  business. 


New  Incorporations, 

CLYDE,  GA. — Articles  of  incorporation  have  been  filed  for  the  Savan¬ 
nah  Hydro-Electric  Company  with  a  capital  stock  of  $300,000  with  the 
privilege  of  increasing  it  to  $1,000,000  by  George  H.  Miller  and  Samuel 

K.  Platshek.  The  company,  it  is  said,  will  construct  hydro-electric 
plants  in  Georgia,  Alabama,  South  Carolina  and  Florida,  which  are  con¬ 
trolled  by  U.  G.  Zeigler  &  Company,  of  Jacksonville,  Fla.  The  company 
will  have  its  main  office  at  Savannah,  Ga.  For  further  information 
address  D.  G.  Zeigler  &  Company,  of  Jacksonville,  Fla. 

SAINT  MARIES,  IDAHO. — Articles  of  incorporation  have  been  filed 
for  the  St.  Maries  Light  &  Power  Company  with  a  capital  stock  of  $50,000 
and  the  following  named  directors:  P,  T.  Sweney,  of  St.  Maries;  C.  C 
Prost,  of  Great  Falls,  Mont.,  and  G.  H.  Jay,  of  St.  Maries.  The  company 
proposes  to  generate  and  sell  electricity. 

GALESBURG,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Abington  Light  &  Power  Company  with  a  capital  stock  of  $30,000  to 
construct  and  operate  an  electric-light  plant.  The  incorporators  are:  J. 
Welsh,  A.  K.  Hardy,  Judd  Haryzell,  of  Galesburg,  Ill. 

KANKAKEE,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Kankakee  &  Urbana  Traction  Company  by  R.  F.  Cummings,  George  M. 
Bennett,  Ira  N.  Palmer,  W.  J.  West,  Upton  Asahub,  C.  E.  Thrasher,  F, 
J.  Hennessy,  W.  J.  Brock  and  W.  D.  Moore,  Jr.  The  company  is  capi¬ 
talized  at  $200,000  and  proposes  to  construct  an  electric  railway  from 
Kankakee  to  Piper  City. 

QUINCY,  ILL. — The  Quincy,  Mount  Sterling  &  Northeastern  Trac¬ 
tion  Company  has  been  incorporated  to  constriKt  an  electric  railway  from 
Quincy  to  Liberty,  Mount  Sterling  and  Rushville.  The  capital  stock  is 
placed  at  $5,000  and  the  incorporators  are:  Henry  A.  Gardner,  Henry 

L.  Stern,  Henry  A.  Gardner,  Jr.,  Abel  Davies,  William  F.  Anderson, 
Julius  H.  Masser,  Herbert  J.  Friedman,  M.  M.  Hart,  G.  H.  Bent,  F.  P. 
Losier  and  Charles  T.  Farson. 

RENSSELAER,  IND. — The  Home  Telephone  Company  has  been  incor¬ 
porated  to  build  a  system  of  telephones  covering  the  greater  portions  of 
Jasper,  White,  Newton  and  Porter  Counties,  with  principal  exchange  in 
Rensselaer.  Frank  Welsh  is  president. 

DENNISON,  lA. — The  East  Boyer  Telephone  Company  has  been  in¬ 
corporated,  with  a  capital  stock  of  $5,000,  by  H.  Chapman,  T.  Chapman. 
James  North,  David  Bell,  Geo.  W.  Slater  and  others. 

EAST  HEBRON,  MAINE. — Articles  of  incorporation  have  been  filed 
for  the  East  Hebron  Telephone  Company  with  a  capital  stock  of  $10,000 
by  A.  M.  Fogg,  F.  J.  Dunbar,  of  East  Hebron;  Everett  E.  Johnson, 
W.  H.  Packard,  George  E.  Needham,  W.  W.  Harrington  and  Ora  P. 
Brown,  of  Hebron,  Maine. 

BALTIMORE,  MD. — The  Baltimore  &  Eastern  Shore  Railway  Company 
has  been  incorporated  by  William  H.  Fehrenfeld,  Charles  H.  Knapp, 
E.  A.  Davis,  E.  T.  Jones  and  others,  of  Baltimore,  Md.  The  company 
capitalized  at  $50,000  and  proposes  to  construct  gn  electric  railway  from 
Baltimore  to  Cambridge  with  a  ferry  connecting  Bay  Shore  and  Kent 
County.  T 

TYNGSBORO,  MASS. — The  Tyhgsboro  Electric  Light  Company  has 
been  organized  and  the  following  named  officers  elected:  Perry  A.  Flint, 
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I.resident;  AIbcr  A.  Flint,  vice-president  and  treasurer,  and  Charles  P. 
Littlehale,  clerk. 

LANSING,  MICH. — Articles  of  incorporation  have  been  filed  with 
the  Secretary  of  State  by  i8  power  companies  with  a  total  paid  in  capi¬ 
tal  stock  of  l3,aoo,ooo.  L.  A.  Wood,  of  New  York,  N.  Y.;  George  E. 
Hardy,  of  Englewood,  N.  J.,  and  E.  Clark,  of  Detroit,  Mich.,  are  the 
priiKipal  stockholders  of  the  various  companies.  The  companies,  it  is 
said,  will  generate  gas  and  electricity  for  lighting,  heating  and  fuel. 
Of  the  new  concerns  14  are  water  companies,  the  incorporators  of  which 
are;  E.  F.  Loud  and  H.  K.  Loud,  of  Ausable,  Mich.,  each  of  whom 
holds  one  share  of  stock,  and  L.  A.  Wood,  of  New  York,  to  whom  is 
credited  the  other  998  shares.  In  the  second  group  are  the  Saginaw 
Power  Company,  capitalized  at  $1,000,000;  Bay  City  Power  Company 
with  a  capital  stock  of  $500,000  and  the  Pontiac  Power  Company,  the 
capital  stock  of  which  is  placed  at  $200,000.  The  stockholders  of  the 
above  companies  are:  George  E.  Hardy,  of  Englewood,  N.  J.;  W.  M. 
Eaton  and  J.  C.  Weadock,  of  New  York,  N.  Y.  The  Charlotte  Power 
Company  with  a  capital  stock  of  $50,000  is  chartered  by  George  H.  Clark, 

E.  Clark  and  George  A.  Crawford,  of  Detroit,  Mich.  Mr.  Hardy  is  a 
member  of  the  firm  of  Hodenpyl,  Walbridge  &  Company,  of  New  York, 

N.  Y.  He  is  also  secretary,  treasurer  and  director  in  many  Michigan 
lighting  companies.  The  companies  will  operate  principally  in  Alcona, 
Oscoda,  Iosco,  Arenao  and  Bay  counties.  The  companies  propose  to 
develop  the  power  of  the  Ausable  River,  which  runs  through  a  wild  sec¬ 
tion  of  the  northern  part  of  the  lower  penisula  of  Michigan. 

WYANDOTTE,  MICH. — The  Detroit  River  Telephone  Company  has 
been  organized  and  the  following  officers  elected:  H.  Lord,  of  Trenton, 
Mich.,  President;  Henry  Roehrig,  of  Wyandotte,  Mich..  Vice-President; 

M.  A.  Losee,  of  Trenton,  Mich.,  secretary,  and  C.  F.  Babcock,  of  Wyan¬ 
dotte,  treasurer.  The  company  has  taken  over  the  property  and  holdings 
of  the  Interstate  Telephone  Company. 

LOUISVILLE,  MISS. — Articles  of  incorporation  have  been  filed  for 
the  Winston  Telephone  Company  with  a  capital  stock  of  $10,000  by  G. 
W.  Jones,  J.  D.  Fulton  and  others. 

JOPLIN,  MO. — The  Empire  District  Electric  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $6,000,000  for  the  purpose  of  taking  over 
by  consolidation  the  properties  and  holdings  of  the  Consolidated  Light, 
Power  &  Ice  Company,  of  Joplin;  Joplin  Light,  Power  &  Water  Com¬ 
pany  and  Galena  Light  &  Power  Company  and  to  purchase  57  per  cent  of 
the  stock  in  the  Spring  River  Power  Company,  which  was  recently 
acquired  by  Henry  L.  Doherty  &  Company,  of  New  York,  N.  Y.  The 
new  company  proposes  to  issue  bonds  to  the  amount  of  $6,000,000,  of 
which  $1,250,000  will  be  issued  immediately.  Plans  have  been  prepared 
for  the  construction  of  a  large  power  plant  on  Spring  River,  near 
Joplin,  Mo.,  where  the  Spring  River  Power  Company  now  owns  and 
operates  a  plant  with  an  output  of  10,500  hp.  It  is  hoped  to  have  the 
new  plant  in  operation  by  Jan.  1.  1910. 

MANCHESTER,  N.  H. — The  Hampstead  &  Haverhill  Electric  Railroad 
Company  has  been  incorporated  for  the  purpose  of  constructing  an  electric 
railway  from  Manchester  to  Derry,  via  Hampstead,  The  incorporators  are: 
•Arthur  M.  Emerson,  of  Hampstead,  N.  H.,  president;  Albert  A.  McReel, 
of  Exeter,  N.  H.,  secretary  and  treasurer;  Roswell  Annis,  of  Manchester, 

N.  H. ;  directors,  Henry  T.  Rosewell,  of  Derry,  N.  H.,  and  George  A. 
Sawyer,  of  Atkinson,  N.  II. 

ALDER  CREEK,  N.  Y. — The  Alder  Creek  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $2,000,  by  Thomas  Jones,  of  Boon- 
ville,  N.  Y.;  Willis  Wheeler  and  John  I.  Morris,  of  Alder  Creek. 

ATLANTA,  N.  Y. — The  Atlanta  Home  Telephone  Company,  of  this 
city,  has  been  chartered  with  a  capital  stock  of  $3,000.  Among  the  in¬ 
corporators  are:  B.  C.  Booth,  R.  W.  Landers  and  Charles  Hanan,  all  of 
\tlanta. 

KULM,  N.  D. — The  Farmers’  Union  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $15,000.  The  incorpo¬ 
rators  are  John  Meidinger,  of  Hellwig,  N.  D. ;  Gottleib  Sandau,  of  Kulm, 
N.  D.;  Philip  Woehl,  of  Kulm,  and  others. 

LA  MOURNE,  N.  D. — The  Oakes  Junction  Independent  Mutual  Tele¬ 
phone  Company  has  been  incorporated  by  C.  A.  Malm,  A.  Faruenburg  and 
G.  J.  Schmidt,  all  of  La  Mourne,  N.  D. 

MERRICOURT,  N.  D. — Articles  of  incorporation  have  been  filed  by 
the  Dickey  County  Telephone  Company.  It  has  an  authorized  capital 
stock  of  $25,000,  and  the  incorporators  are:  C.  W.  Sullivan,  J.  N.  Crab¬ 
tree  and  Heinbold  Hasz,  all  of  Merricourt. 

TAYLOR,  N.  D. — The  People’s  Telephone  Company  has  been  chartered 
with  a  capital  stock  of  $10,000  by  S.  L.  Price,  of  Taylor,  N.  D. ;  E. 
Paulson,  of  Knife  River;  A.  J.  Hennings,  of  Emerson,  N.  D.,  and  others. 

NEWCOMERSTOWN,  OHIO.— The  Newcomerstown  &  Postboy  Tele¬ 
phone  Company,  capitalized  at  $500,  has  been  incorporated  by  I.  W. 
George  and  others,  and  expects  to  construct  a  telephone  line  from  New¬ 
comerstown  to  Postboy. 

DACOMA,  OKLA. — The  Citizens’  Telephone  Company  has  been  char¬ 
tered  with  a  capital  stock  of  $1,000  by  Frank  Born,  A.  W.  Lewis  and 
C.  W.  Kendricks,  of  Dacoma. 

RIPLEY,  OKLA. — ^The  Olive  Grove  Telephone  Company,  of  Ripley,  has 
been  incorporated  by  J.  H.  Bennett.  Harry  Greer  and  W.  F.  Tietz,  all  of 
that  city. 

STILLWATER,  OKLA. — Articles  of  incorporation  have  been  filed  by 
the  Payne  County  Rural  Telephone  Company,  of  this  city.  It  has  an 


authorized  capital  stock  of  $1,500.  Among  those  interested  are:  H.  A. 
Jones,  O.  W.  Triggs  and  S.  M.  Stanley,  all  of  Stillwater. 

WESTVILLE,  OKLA. — The  Westvillc  Electric  Light  &  Power  Com¬ 
pany  has  been  incorporated,  with  a  capital  stock  of  $10,000,  by  P.  J.  Dore, 
W.  T.  Tipton,  H.  G.  Noeland  and  T.  E.  Sheffield. 

EUGENE,  ORE. — The  Eugene-Pacific  Western  Railroad  Company  has 
been  chartered  to  take  over  the  property  and  holdings  of  the  Eugene- 
Pacific  Electric  Railway  Company,  which  proposed  to  construct  an  electric 
railway  from  Eugene  to  Florence,  a  distance  of  about  40  miles.  The 
incorporators  are:  F.  J.  Bergot,  Joseph  Fellman  and  F.  A.  Anderson, 
all  of  Eugene. 

WOODBURN,  ORE. — Articles  of  incorporation  have  been  filed  for  the 
United  Telephone  Company,  with  a  capital  stock  of  $20,000,  by  W.  H. 
Waterbury,  Blaine  McCord  and  William  Mishler. 

DENVER,  PA. — The  Intercourse  Telephone  &  Telegraph  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $10,000.  The  incorporators 
arc:  Willis  R.  Knox,  John  M.  Beam,  W.  J.  Caldwell,  P.  B.  Buckwalter, 
Augustus  M.  Rodgers,  Chester  A.  Diller,  Martin  D.  Murtz  and  R.  K. 
Lindsay.  Willis  R.  Knox  is  treasurer. 

HARRISBURG,  PA. — Charters  have  been  granted  to  the  Hemlock,  West 
Hemlock  and  Valley  Electric  Companies  to  operate  in  Columbia  County. 
Flach  of  the  three  companies  has  a  nominal  capital  of  $3,000,  and  E.  R. 
Sponsler  is  president. 

TOPTON,  P.-\. — The  East  Rural  Telephone  Company  has  been  organ¬ 
ized  with  R.  Frank  Harpel  as  president.  The  company  will  connect  with 
the  Bell  Telephone  Company’s  lines  at  Kutztown. 

RICHBURG,  S.  C. — The  Richburg  Telephone  Company  has  been  in¬ 
corporated,  with  a  capital  stock  of  $500,  by  R.  H.  Ferguson,  J.  O.  Barber 
and  others. 

TRAVELERS  REST,  S.  C. — The  Travelers  Rest  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $500  by  J.  H.  Roe,  R. 
Lanford  and  J.  R.  Anderson. 

STANTON,  TENN. — The  Stanton  Telephone  Companjr  has  been  char¬ 
tered  with  a  capital  stock  of  $2,000  by  W.  B.  Douglas,  W.  S.  McMahon, 
F.  G.  Rawlins,  P.  O.  Wilkerson  and  W.  J.  Poppedge. 

SAN  ANGELO,  TEX. — ^The  San  Angelo  Street  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000  to  take  over  the  prop¬ 
erty  and  holdings  of  the  Angelo  Power  &  Traction  Company,  which  was 
sold  at  a  receiver’s  sale  to  Samuel  Crowther,  of  San  Angelo,  for  $38,000. 
The  railway  includes  about  four  miles  of  track.  It  is  proposed  to  resume 
operation  and  add  four  miles  of  track  to  the  system  the  first  year.  The 
incorporators  are:  Samuel  Crowther,  Charles  W.  Hobbs,  C.  A.  Broome, 
L.  L.  Farrar,  A.  M.  Hicks,  F.  W.  Walker  and  John  W.  Harris. 

WICHITA  FALLS,  TEX. — The  Wichita  Falls  Traction  Company  has 
been  chartered  to  construct  an  electric  railway  from  Wichita  Falls  to 
Lake  Wichita,  five  miles  distant.  The  company  has  recently  purchased 
the  property  of  the  Falls  Water  &  Light  Company.  The  company  is 
capitalized  at  $50,000  and  the  incorporators  are:  J.  A.  Kemp,  Frank 
Krell,  Charles  C.  Huff  and  F.  P.  St.  Clair. 

CHARLES  CITY,  C.  H.,  VA.— The  Charles  City  Telephone  &  Tele¬ 
graph  Company  has  been  chartered,  with  a  capital  stock  of  $5,000.  The 
officers  of  the  company  are:  H.  S.  Saunders,  of  Shirley,  Va.,  president; 
H.  T.  Harrison,  of  Bradley’s  Store,  vice-president;  L.  M.  Nance,  of  Rox- 
bury,  secretary  and  treasurer. 

WALLA  WALLA,  WASH.— Articles  of  incorporation  for  the  John 
Day  Power  Company  have  been  filed  by  H.  G.  Blalock,  Y.  C.  Blalock, 
W.  J.  Mariner  and  A.  D.  Lyman,  with  a  capital  stock  of  $500,000.  The 
object  of  the  company  is  to  generate  electrical  power  from  the  John  Day 
and  Deschutes  rivers  and  their  tributaries  and  to  supply  water  for  irriga¬ 
tion  and  domestic  purposes  in  the  States  of  Washington  and  Oregon. 

PENNSBORO,  W.  VA. — Articles  of  incorporation  have  been  filed  by 
the  North  Bend  &  Southern  Telephone  Company,  of  this  city,  its  intention 
being  to  construct  and  operate  telephone  lines  in  Ritchie  and  Tyler 
counties.  The  capital  stock  is  placed  at  $1,500,  and  among  those 
interested  are  Zadok  Ash  and  others,  of  Joseph’s  Mills. 

BONDUEL,  WIS. — The  Bonduel  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000  by  C.  Bonin,  W.  F.  Felkenhener 
and  Robert  Pitt. 

BRUSSELS,  WIS. — Articles  of  incorporation  have  been  filed  for  the 
Sturgeon  Bay  &  Gardiner  Telephone  Company,  with  a  capital  stock  of 
$1,500,  by  Hubert  Dandois,  S.  A.  Geise  and  Jule  Gerondale. 

WILD  ROSE,  WIS. — The  Wild  Rose  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $3,500.  Arrangements  have  been 
made  with  the  Waushara  Telephone  Company  whereby  the  new  company 
will  take  over  the  village  exchange  with  all  appurtenances. 


Legal* 

JACKSONVILLE  WITHOUT  AUTHORITY  TO  REGULATE  TELE 
PHONE  RATES. — The  charter  of  the  city  of  Jacksonville,  Fla.,  contains 
the  following  provisions,  viz.:  “The  Mayor  and  City  Council  of  the  city 
of  Jacksonville  are  hereby  authorized  by  ordinance  to  regulate,  require 
and  provide  for  the  opening,  grading,  paving,  improving  and  repairing  of 
any  and  all  streets,  and  to  require  the  owner  of  lots  fronting  or  abutting 
thereon  or  contiguous  thereto  and  specially  benefited  thereby  to  do  such 
work,  or  to  pay  the  cost  thereof;  ...  to  pass  all  ordinances  neces- 
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sary  for  the  convenience  and  safety  of  the  citizens,  and  to  carry  out 
and  accomplish  the  objects  of  this  incorporation.”  A  telephone  company 
was  operating  in  said  city  under  an  ordinance  which  contained  no  condi¬ 
tion  or  provision  fixing  maximum  telephone  rates  or  reserving  the  power 
in  the  city  to  fix  such  rates.  It  was  held  that  under  these  circumstances 
the  city  had  no  power  or  authority  to  pass  or  enforce  an  ordinance,  subse¬ 
quent  to  the  one  under  which  the  telephone  company  was  operating  and 
using  the  streets  of  the  city,  fixing  maximum  rates  to  be  charged  by  the 
company.  City  of  Jacksonville  vs.  Southern  Bell  Telephone  &  Telegraph 
Company,  Supreme  Court  of  Florida,  49  So.  Rep.  509. 

STUMBLING  OVER  GUY  WIRE.— A  pedestrian  at  Fort  Worth, 
Tex.,  recovered  a  judgment  of  $7,500  from  a  telephone  company  for 
injuries  received  from  stumbling  over  a  guy  wire,  belonging  to  the  com¬ 
pany,  anchored  in  the  sidewalk  about  6  in.  from  the  curb.  The  testimony 
showed  that  this  method  of  anchoring  guy  wires  was  the  one  commonly 
adopted  in  the  city  of  Fort  Worth.  One  of  the  witnesses,  who  appeared 
as  an  expert,  testified  that  an  anchor  post,  or  short  pole  sunk  in  the 
ground,  and  the  guy  wire  attached  to  it,  was  sometimes  used  instead  of 
the  wire  itself  being  anchored  in  the  sidewalk.  He  further  stated  that 
an  anchor  post  could  be  more  easily  seen  at  night  than  a  guy  wire,  and 
there  would  be  less  danger  of  a  pedestrian  running  into  it;  that  guy 
wires  are  sometimes  boxed  up  with  boards  so  as  to  keep  people  from 
walking  into  them.  There  was  no  box  around  the  wire  over  which  the 
plaintiff  tripped.  City  of  Fort  Worth  vs.  Williams,  Court  of  Civil  Appeals 
of  Texas,  119  S.  W.  Rep.  137. 


Personal. 


MR.  GEORGE  R.  WICKER  has  been  appointed  census  special  agent  to 
investigate  electric  railway  reports. 

MR.  R.  P.  BACHE,  formerly  manager  of  tfie  Colorado  Springs  Electric 
Light  Company,  has  taken  offices  in  Denver  for  the  practice  of  consulting 
engineering  in  the  Rocky  Mountain  territory. 

MR.  FRANK  H.  HILL,  who  has  long  been  identified  with  the  sales  and 
engineering  department  of  the  New  York  office  of  the  Sprague  Electric 
Company,  assumed  the  duties  of  manager  of  the  branch  office  in  Atlanta, 
Ga.,  on  Sept,  i,  in  place  of  Mr.  F.  V.  L.  Smith,  who  has  resigned. 

MR.  GLENN  MARSTON,  who  has  been  interested  in  the  relations  of 
public  utilities  and  their  patrons  for  several  years,  sails  for  Europe  this 
week  to  gather  material  on  public  relations  abroad.  Mr.  Marston  will 
also  devote  some  attention  to  foreign  commercial  methods  in  central 
station  practice. 

MR.  JAMES  S.  KNOWLSON  has  severed  his  connection  with  the 
General  Electric  Company  and  has  started  in  business  for  himself,  under 
the  name  of  the  Electro-Magnetic  Tool  Company,  with  offices  at  128  South 
Clinton  Street,  Chicago,  Ill.  The  company  will  manufacture  electric 
percussion  drills. 

MR.  W.  D.  RAY  on  Sept,  i  became  general  manager  of  the  Northern 
Indiana  Gas  &  Electric  Company,  which  operates  the  gas  and  electric  light 
plants  at  Hammond  and  Michigan  City,  Ind.,  controlled  by  C.  H.  Geist  & 
Co.,  Philadelphia.  Mr.  Ray  has  for  some  time  been  contract  agent  of  the 
Sanitary  District  of  Chicago,  in  charge  of  the  marketing  of  power  which 
the  Sanitary  District  had  to  sell  in  Chicago. 

MR.  JOSEPH  F.  BECKER,  general  agent  of  the  Edison  Electric 
Illuminating  Company,  of  Brooklyn,  N.  Y.,  will  assume,  on  Sept.  15, 
the  duties  of  superintendent  of  the  sales  department  of  the  United 
Electric  Light  &  Power  Company,  of  New  York.  Mr.  Becker  has  made 
an  enviable  record  with  the  Brooklyn  company  and  will  find  even  larger 
opportunity  in  his  new  environment. 

MR.  J.  E.  WOODBRIDGE,  formerly  editor  of  the  Electrical  World, 
has  resigned  from  the  railway  engineering  department  of  the  General 
Electric  Company  to  become  connected  with  the  firm  of  Ford,  Bacon  & 
Davis.  Mr.  Woodbridge  will  take  local  charge  of  the  work  in  and  near 
San  Francisco  in  connection  with  the  Stanislaus  power  development  and 
the  supply  of  power  to  the  United  Railways  of  San  Francisco. 

MR.  SAKUTARO  SATAKKE,  president  of  the  Tokyo  Electric  Lighting 
Company  and  member  of  the  House  of  Representatives,  and  Mr.  Michio 
Doi,  president  of  the  Osaka  Electric  Lighting  Company  and  president  of 
the  Osaka  Chamber  of  Commerce,  are  members  of  a  large  delegation  of 
Japanese  financiers  and  industrial  leaders  which  will  arrive  at  Seattle 
Sept.  2,  and  make  a  tour  of  financial,  commercial  and  industrial  centers 
of  this  country. 

MR.  C.  G.  YOUNG,  who  was  formerly  chief  engineer  with  J.  G. 
White  &  Co.,  has  just  returned  from  a  trip  around  the  world,  during 
which  he  paid  special  attention  to  lighting  and  traction  properties  and 
“prospects”  in  the  Far  East.  He  took  opportunity  to  establish  engineering 
and  financial  connections  in  Japan,  China,  Russia,  London  and  Paris,  etc., 
and  has  now  opened  an  office  for  general  practice  and  consultation  at  60 
Wall  Street,  New  York  City. 

MR.  THEODORE  INSLEE  JONES,  manager  of  the  sales  depart¬ 
ment  of  The  United  Electric  Light  &  Power  Company,  New  York  City, 
has  resigned  his  position  in  order  to  accept  the  position  of  general  agent 
of  the  Edison  Electrical  Illuminating  Company,  of  Brooklyn.  The  change 
will  take  place  Sept.  15,  1909.  As  noted  in  these  columns  at  the  time 
he  took  his  position  with  the  United  Company,  Mr.  Jones  is  an  electrical 
engineer,  graduating  from  the  Massachusetts  Institute  of  Technology. 
After  graduation  he  was  identified  with  the  American  Telephone  &  Tele¬ 
graph  Company,  and  also  as  *  illuminating  engineer  with  the  Nerst  Lamp 
Company.  For  the  past  five  years,  in  addition  to  his  regular  duties. 


Mr.  Jones  has  been  delivering,  for  the  New  York  Board  of  Education, 
a  number  of  lectures  on  electrical  engineering  and  electric  light  and 
power  problems.  His  position  as  manager  of  the  sales  department  of  the 
United  Company  has  been  held  over  two  years,  during  which  time  a  num¬ 
ber  of  large  installations  have  been  placed  on  the  United  Company’s 
mains,  of  which  note  has  been  made  from  time  to  time.  A  number  of 
articles  have  been  contributed  by  Mr.  Jones  to  the  electrical  press, 
among  the  more  recent  being  a  contribution  on  “The  Growth  of  Alter¬ 
nating  Current  in  New  York  City,”  appearing  in  the  Electrical  World 
a  few  months  ago.  At  the  last  convention  of  the  National  Electric 
Light  Association  held  at  .Atlantic  City,  Mr.  Jones  read  a  valuable  papei 
on  the  “Development  of  Revenue  from  Existing  Customers.” 


Obituary. 

MR.  NICHOLAS  WAY,  superintendent  of  the  New  Lisbon  Gas  Com 
pany.  New  Lisbon,  Ohio,  died  at  his  home  in  New  Lisbon,  Aug.  16.  Mr. 
Way  was  in  his  sixty-fifth  year,  and  is  survived  by  three  daughters  and 
three  sisters. 

MR.  G.  A.  SKINNER,  chief  draftsman  of  the  Sterling  Electric  Com¬ 
pany,  Lafayette,  Ind.,  was  instantly  killed  last  week  by  electric  shock,  due 
apparently  to  a  transformer  defect  which  subjected  a  iio-volt  circuit  to  the 
primary  voltage  of  2200.  Mr.  Skinner,  who  was  44  years  of  age,  had 
been  connected  with  the  Sterling  company  for  seven  years,  and  was  a 
leading  member  of  the  local  electric  club. 


Trade  Publications. 


ELECTRIC  LIGHT  MATERIAL.— The  Wesco  Supply  Company,  St 
Louis,  Mo.,  has  issued  a  lighting  number  of  its  price  current  and  discount 
sheet,  which  contains  interesting  suggestions  on  electric  lighting  material. 

BLUF'-PRINT  PAPERS. — Keuffel  &  Esser  Company,  127  Fulton  Street, 
has  issued  a  circular  on  the  subject  of  blue-print  papers,  giving  informa¬ 
tion  concerning  different  varieties  of  papers,  selective  for  various  uses,  etc. 

POLYPHASE  INDUCTION  MOTORS.— The  General  Electric  Com 
pany  has  issued  Bulletin  No.  '4674,  illustrating  and  describing  polyphase 
induction  motors  and  the  controlling  apparatus  for  use  with  them.  An 
interesting  illustration  in  this  bulletin  is  that  of  a  6000-hp,  6600-volt  in¬ 
duction  motor  installed  at  Gary,  Ind. 

AUTOMOBILE  SUPPLIES. — The  Central  Electric  Company,  Chi¬ 
cago,  Ill.,  is  distributing  a  new  flyer  descriptive  of  automobile  electric 
lighting  specialties,  consisting  of  connectors,  flush  receptacles  and  plugs, 
limousine  switches  and  two-point  round  switches.  This  flyer  should  be 
of  interest  to  owners  or  users  of  automobiles. 

TUNGSTEN  MINIATURE  LAMP.— The  Western  Electric  Company 
is  distributing  a  bulletin  illustrating  and  describing  the  Sunbeam  tungsten 
miniature  lamp  for  use  on  voltages  between  i  '/i  and  20.  These  lamps 
vary  in  efficiency  from  0.9  watt  per  candle-power  to  1.33  watts  per  candle- 
power  and  are  particularly  applicable  for  use  in  automobiles,  flashlights, 
signs,  dental,  optical  and  surgical  instruments,  and,  in  fact,  any  place 
where  battery  or  low-voltage  circuit  lamps  are  used. 

COMMUTATING-POLE  MOTOR.— Bulletin  4679  issued  by  the  Gen 
tral  Electric  Company  describes  a  line  of  commutating-pole  constant- 
speed  motors  using  a  self-contained  draft  arrangement  which  the  com 
pany  is  placing  on  the  market.  These  motors  are  made  in  both  slow- 
speed  and  moderate-speed  types,  in  ratings  of  from  20  to  250  hp  in  the 
former  and  30  to  350  in  the  latter.  They  can  be  operated  entirely  open, 
semi-enclosed  or  totally  enclosed,  and  may  be  installed  on  the  floor, 
wall  or  ceiling.  The  bulletin  gives  a  detailed  description  of  the  motors. 

WAGNF'R  BULLETINS. — The  bulletins  of  the  Wagner  Electric  Manu¬ 
facturing  Company,  as  recently  published,  indicate  a  radical  departure 
from  the  usual  character  of  such  publications.  A  bulletin  on  the  subject 
of  alternating-current  generators,  just  issued,  is  typical.  The  story  in  the 
bulletin,  which  contains  much  information  of  value  to  any  prospective  pur¬ 
chaser  of  alternating-current  generators,  is  written  without  reference  to  the 
particular  design  of  the  Wagner  Company,  reliance  being  placed  in  that 
regard  almost  entirely  upon  carefully  selected  illustrations  and  the  descrip¬ 
tions  which  accompany  them  as  captions.  Recent  Wagner  trade  literature 
comprises  bulletins  on  generators,  central-station  transformers,  polyphase 
motors  and  single-phase  motors.  All  will  assist  the  buyer  in  eliminating 
from  his  discussions  with  the  salesman  points  in  reality  of  little  impor¬ 
tance,  but  often  dwelt  upon  to  the  exclusion  of  the  really  essential  points. 

LAMPPOSTS  AND  BRACKETS.— Under  the  title  of  “Electroliers. 
Lanterns  and  Brackets,”  the  J.  L.  Mott  Iron  Works,  Fifth  Avenue  and 
Seventeenth  Street,  New  York,  have  just  issued  a  superb  catalog  in 
oblong  form,  13^^  in.  x6j4  in.,  in  illuminated  decorative  cover.  It  contains 
64  pages  devoted  to  the  firm’s  work  on  posts  and  lanterns  for  gas  and 
electric  lighting,  all  the  styles  being  thrown  in  tint  block.  These  posts 
are  made  in  bronze,  iron  or  spelter,  though  not  often  in  bronze  on  account 
of  the  cost.  Many  of  them  adorn  and  beautify  some  of  the  most  notable 
buildings,  bridges  and  thoroughfares,  adapted  felicitously  to  their  situa¬ 
tion  and  environment.  An  extremely  interesting  section  is  that  devoted 
to  tungsten  lampposts.  Separate  sheets  are  issued  by  the  firm  of  the 
larger  electroliers  and  arc  light  poles  for  public  lighting.  With  such 
admirable  examples  no  central-station  company  is  justified  hereafter  in 
pleading  guilty  to  the  accusation*  of  lack  of  public  spirit  in  putting  up 
ugly  poles  and  fixtures.  Beauty  is  never  expensive,  and  in  these  instance^ 
it  is  brought  down  to  the  basis  of  a  fraction  of  a  cent  per  pound  of 
metal. 
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Business  Notes. 


THE  AMERICAN  SEWER  PIPE  COMPANY  announces  that  on  and 
after  Aug.  28  the  general  office  of  that  company  will  be  located  at  Akron, 
Ohio,  and  all  communications  to  the  company  should  be  addressed  to 
that  city. 

GARWOOD  AGENCIES. — Among  recent  agencies  established  by  the 
Garwood  Electric  Company  are  the  following:  The  Atlanta  Brokerage 
Company,  Atlanta,  Ga.,  sales  agents  for  the  State  of  Georgia;  Montilius 
Price  Company,  526  New  York  Block,  Seattle,  for  the  States  of  Oregon 
and  Washington. 

UNIVERSAL  FLAT-IRONS. — The  Central  Electric  Company,  of  Chi¬ 
cago,  HI.,  is  distributing  a  new  booklet  descriptive  of  its  new  universal 
electric  flat-irons.  These  irons  employ  a  new  type  of  heating  element  for 
which  very  high  efficiency  is  claimed.  Special  attention  has  been  given 
in  this  new  design  to  securing  a  uniform  heat  distribution  on  the  iron¬ 
ing  surface  and  yet  maintain  a  very  low  temperature  at  the  top  of  the 
iron. 

NEW  HOYT  WORKS. — The  Hoyt  Electrical  Instrument  Works  have 
bought  a  piece  of  land,  fronting  100  ft.  on  Main  Street,  Penacook,  N.  H., 
which  'forms  part  of  the  Central  Trunk  Boulevard  being  built  through 
the  White  Mountains,  and  will  erect  a  modern,  fireproof  garage  and  sales¬ 
room.  The  demand  for  Hoyt  meters  has  made  it  necessary  to  devote  the 


entire  Washington  Street  plant  to  their  manufacture,  and  hence  the 
necessity  for  a  new  works. 

THE  SHEFFIELD  GAS  POWER  COMPANY  has  been  organised  to 
take  over  the  property,  patents,  good  will  and  charter  rights  of  the 
Weber  Gas  Engine  Company,  of  Kansas  City,  Mo.,  which  went  into  a 
receivership  last  December  and  was  declared  bankrupt  June  21.  The 
company  is  capitalized  at  $150,000  and  will  continue  to  manufacture  gas 
engines  at  the  plant  located  in  Kansas  City,  Mo.  The  officers  of  the 
reorganized  company  are:  George  M.  Hawes,  president;  Freeman  Field, 
vice-president  and  general  manager,  and  Henry  C.  Page,  secretary.  Mr. 
Field,  the  vice-president  and  general  manager,  has  been  Western  man¬ 
ager  for  the  Olds  Gas  Power  Company  in  Kansas  City  for  iz  years  and 
has  a  wide  experience  in  the  gas  power  industry. 

MOORE  TUBES. — The  Moore  Electrical  Company,  of  Newark,  N.  J., 
has  closed  a  contract  for  installing  the  Moore  light  in  the  new  building 
of  the  Emigrant  Industrial  Savings  Bank,  at  43-51  Chambers  Street,  New 
York,  of  which  Raymond  F.  Almirall  is  the  architect.  This  installation 
is  to  consist  of  42  tubes  of  the  Moore  Light,  and  approximately  4500  ft. 
of  glass  tubing.  The  lighting  is  designed  to  produce  useful  illumination 
at  a  low  current  consumption  and  to  make  extremely  pleasing  lighting 
effects.  The  building  is  to  be  16  stories  and  will  be  built  in  two  sections, 
the  first  half  to  be  completed  within  six  months.  The  Moore  Electrical 
Compiany  states  that  several  other  banking  houses  will  probably  adopt  the 
Moore  light  in  the  near  future. 


DIRECTORY  OF  ELECTRICAL  ASSO¬ 
CIATIONS.  SOCIETIES,  ETC. 


A1.ABAMA  Light  &  Tzaction  Association.  Secretary,  Lloyd  Lyon, 
Mobile,  Ala. 

AMEaiCAN  Association  of  Electbic  Motor  Manufacturers.  Secretary, 
W.  H.  Tapley,  29  West  39th  St.,  New  York.  Next  meeting,  St.  Louis, 
Mo.,  Nov.  15-18,  1909. 

American  Electro-Chemical  Society.  Secretary,  Prof.  J.  W. 
Richards,  Lehigh  University,  South  Bethlehem,  Pa.  Next  meeting.  New 
York  City,  Oct.  28,  29  and  30,  1909. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  .Mbert 
C.  Geyser,  Willis  Ave.,  New  York  City. 

.American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August 
and  September. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  J.  E. 
Cowles,  Little  Rock,  Ark.  Next  meeting.  Pine  Bluff,  Ark.,  1910. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
G.  H.  Winslow,  557  Frick  Building  Annex,  Pittsburgh,  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Room  51 1  Harvester  Building,  Chicago.  Next  meeting,  Ix>s 
Angeles,  Cal.,  May,  1910. 

American  Street  &  Interurban  Railway  Accountants’  Association. 
Secretary,  H.  E.  Weeks,  Davenport,  la.  Next  meeting,  Denver,  Col., 
Oct.,  1909. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  John  W.  Corning,  Boston  Elevated  Railway  Company,  Boston. 
Next  meeting,  Denver,  Col.,  Oct.  4-8,  1909. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V.  Swenson,  United  Engineering  Societies  Building,  29  West  39th 
Su,  New  York.  Next  meeting,  Denver,  Col.,  OcL  4-8,  1909. 

Association  of  Car  Lighting  Engineers.  Secretary,  G.  B.  Colegrove, 
Illinois  Central  Railroad,  Electrical  Department,  Chicago.  Next  meeting, 
Chicago,  Oct.  5,  6,  7  and  8,  1909.  ., 

Association  of  Edison  Illuminating  Companies.  '  Secretary,  D.  L. 
Huntington,  Spokane,  Wash. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec¬ 
retary,  W.  H.  Cole,  Waltham,  Mass.  Annual  meetings  held  in  Boston, 
third  Wednesday  in  March. 

Boston  Electrical  Show.  Secretary,  Chester  1.  Campbell,  5  Park 
Square,  Boston.  Mechanics’  Building,  Nov.  15-25,  1909. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con¬ 
federation  Life  Building,  Toronto,  Ont. 

Canadian  Street  Railway  .Association.  Secretary,  Allan  H.  Royce, 
48  King  St.,  W.,  Toronto,  Ont. 

Central  Electric  Railway  .Association.  Secretary,  A.  L.  Neereamer, 
Indianapolis,  Ind. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
J.  C.  Lawler,  Colorado  Springs,  Colo.  Next  meeting,  Denver,  Oct  7-9, 
1909. 

Eastern  States  Independent  Telephone  Association  of  Pennsyl¬ 
vania,  New  Jersey,  Maryland  and  Delaware.  Secretary,  H.  E.  Bradley, 
135  South  Second  St.,  Philadelphia,  Pa. 

Electric  Vehicle  and  Central  Station  Association.  Secretary,  H. 
T.  Sands,  139  Pleasant  St.,  Malden,  Ma.ss. 


Electric  Club,  Chicago.  Secretary,  W.  S.  Taussig,  204  Dearborn  St., 
Chicago.  Meets  every  Wednesday  noon  at  Chicago  Automobile  Club. 

Electric  Contractors'  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St,  New  York. 

Electrical  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Charles  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen’s  Association.  Secretary,  Francis  Raymond,  209 
State  St.,  Room  1002,  Chicago,  .\nnual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
.Staveley,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  or  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago,  Nov.  4,  1909. 

Electric  Trades  .Association  of  Philadelphia.  Secretary,  E.  A. 
Symmes,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second 
and  fourth  Thursdays  of  each  month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary. 
•Albert  H.  Elliott,  Harding  Building,  34  Ellis  St,  San  Francisco,  Cal. 
•Monthly  meeting,  San  Francisco,  second  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St,  New  York, 
Board  of  Directors  meets  second  Thursday  of  each  month. 

Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B. 
Chapin,  29  West  39th  St.,  New  York.  Next  meeting.  New  York  City, 
Oct.  6  and  7,  1909. 

Florida  Electric  Light  and  Power  Association.  Secretary,  G.  F. 
Uoig,  Gainesville,  Fla.  Next  meeting,  Tampa,  Fla.,  April  21,  1910. 

Illinois  State  Electric  .Association.  Secretary,  H.  E.  Chubbuck. 
Peoria,  Ill. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Miller,  29  West 
39th  St.,  New  York.  Sections  in  New  York,  New  England,  Philadelphia 
and  Chicago.  Next  annual  convention.  New  York  City,  Sept.  27,  28  and 
29,  1909. 

Independent  Electrical  Contractors’  Association  of  Greater  New 
York.  Secretary,  J.  W.  Fluckner,  503  Fifth  Ave.,  New  York. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre¬ 
tary,  E.  W.  Landgrebe,  Huntingburg,  Ind. 

Indiana  Electric  Light  Association.  Secretary,  Fred.  Leslie,  Muncie,  . 
Ind. 

Internal  Combination  Engine  Association.  Secretary,  Walter  1. 
Sittig,  61  Ward  St.,  Chicago. 

International  Association  of  Municipal  Electricians.  Secretary, 
Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City,  N.  J., 
Sept.  14,  15  and  16,  1909. 

International  Electrotechnical  Commission  (international  body  rep¬ 
resenting  various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England. 

Intern.stional  Independent  Telephone  .\ssociation.  Secretary,  A.  C. 
Davis. 

Iowa  Electric  .\ssociation.  Secretary,  W.  N.  Keiser,  Des  Moines,  la. 
Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
208  Des  Moines  Life  Bldg.,  Des  Moines,  la.  Annual  meeting  second 
Wednesday  in  March  each  year. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la.  Next  meeting,  Sioux  City,  April,  1910. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson.  Newton,  Kan.  Next  meeting,  Wichita,  Kan.,  Sept.  22  and 
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Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret,  Mount  Vernon,  Ky.  Regular  meeting,  second  Tuesday  in  October, 
each  year. 

Maine  Electkical  Association.  Secretary,  Fred  D.  Gordon,  Auburn, 
Maine. 

Massachusetts  Stkeet  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electkical  Association.  Secretary,  A.  P.  Biggs,  Detroit, 
Mich. 

Minnesota  Electkical  Association.  Secretary,  B.  W.  Cowperthwait, 
Faribault,  Minn.  Next  meeting  St.  Paul,  third  week  in  March,  1910. 

Mississippi  Electkic  Association.  Secretary,  J.  A.  Abbott,  Jackson 
Ry.  &  Light  Co.,  Jackson,  Miss. 

Missouki  Electkic,  Gas,  Stkeet  Railway  &  Watek  Association.  Sec¬ 
retary,  C.  L.  Clary,  Sikeston,  Mo.  Next  meeting,  Jefferson  City,  Mo., 
April  14,  IS  and  16,  1910. 

Missouki  Independent  Telephone  Association.  Secretary,  G.  W. 
Schweer,  Windsor,  Mo. 

National  Akk,  Pin  &  Bkacket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  Electkic  Light  Association.  Secretary,  John  F,  Gilchrist, 
139  Adams  St.,  Chicago.  Headquarters,  33  West  39th  St.,  New  York. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 

National  Electrical  Inspectors'  Association.  Secretary,  T.  H.  Day, 
*7  Pliny  St,  Hartford,  Conn. 

National  Electrical  Trades'  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago. 

Nesraska  Electrical  Association.  Secretary,  Frank  McMaster, 
Beatrice,  Neb. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  la 
Pearl  St.,  Boston.  Mass.  Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  I.  G. 
Marks,  31a  Carondelet  St.,  New  Orleans,  La.  Meetings  second  and 
fourth  Tuesdays  of  each  month. 

New  York  Electrical  Show.  Madison  Square  Garden,  Oct.  11-21. 

1909. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  33  West  39th 
St,  New  York. 

New  York  State  Independent  Telephone  .Association.  Secretary,  R. 
M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwest  Electric  Light  &  Power  Association.  Secretary,  N.  W. 
Brockett,  Cataract  Building,  Seattle,  Wash.  Next  meeting,  Seattle,  Sept. 
7,  8  and  9,  1909. 


Wisconsin  Electrical  Association.  Secretary,  John  S.  Allen,  Lake 
Geneva,  Wis.  Next  meeting,  Milwaukee,  January,  1910. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Columbus,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec¬ 
retary,  David  Gaehr,  Schofield  Building,  Cleveland,  Ohio.  Next  meeting, 
Lima,  Ohio,  Nov.  19  and  20,  1909. 

Oklahoma  Public  Utilities  Association.  Secretary,  Galen  Crow, 
Guthrie,  Okla.  Next  meeting,  Sapulpa,  Okla.,  1910. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  F.  J. 
Scherrer,  195  Broadway,  New  York. 

Pacific  Coast  Electric  .Automobile  Association.  Secretary,  J.  T. 
Halloran,  604  Mission  St.,  San  Francisco,  Cal.  Next  meeting,  Oakland. 
Cal.,  February,  1910. 

Pennsylvania  Electric  Association.  Secretary,  E.  L.  Smith,  To- 
wanda,  Pa.  Next  meeting.  Eagles  Mere,  Pa.,  Sept.  8,  9  and  10,  1909. 

Pennsylvania  Street  Railway  .Association.  Secretary,  Charles  H. 
Smith,  Lebanon,  Pa. 

Philadelphia  Electrical  Show.  First  Regiment  Armory,  BPoad  and 
Callowhill  Sts.,  Feb.  15-27,  1910.  ' 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Colo.  Meetings  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
.Arthur  L.  Williston,  Pratt  Institute,  Brooklyn,  N.  Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  C.  E.  Russell, 
Boston,  Mass.  Monthly  meeting,  fourth  Monday  of  each  month. 

South  Dakota  Independent  Telephone  Association.  Secretary,  E. 
R.  Buck,  Hudson,  S.  D.  Next  meeting,  Jan.  ii  and  12,  1910. 

Southwestern  Electric  &  Gas  .Association.  Secretary,  E.  T.  Moore. 
Dallas,  Tex. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.  H.  Pardee,  care  of  J.  G.  Wl^itc  &  Co.,  New  York. 

Vermont  &  New  Hampshire  Independent  Telephone  Association. 
Secretary,  E.  B.  Seeley,  St.  Johnsbury,  Vt. 

Vermont  Electrical  Association.  Secretary,  A.  B.  Marsden,  Man¬ 
chester,  Vt.  Next  meeting,  Burlington,  Vt.,  Sept.  15  and  16,  1909. 

Underwriters'  National  Electrical  Association.  Secretary  Elec¬ 
trical  Committee,  C.  M.  Goddard,  14 1  Milk  St.,  Boston,  Mass. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  125  Monroe  St.,  Chicago,  Ill.  Next  meeting,  Detroit,  Mich.,  Oct. 
26,  27  and  28,  1909. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August.  Annual  meeting,  first  Tuesday  after  Jan.  i,  each  year. 

Wireless  Institute.  Secretary,  Sidney  I..  Williams,  42  Broadway. 
New  York. 
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UNITED  STATES  P.ATENTS  ISSUED  AUG.  24,  1909. 

(Conducted  by  W.  F'.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.l 

93«.aoa.  SWITCH  KEY;  N.  H.  Holland,  Chicago,  Ill.  App.  filed  Nov. 
a3t  i907>  A  plunger  with  a  plurality  of  contacts  and  a  locking  plate, 
the  last  operated  contacts  being  adapted  to  be  operated  by  the  de¬ 
pression  of  the  plunger  beyond  the  normal  locked  position  01  the  key. 
(Issued  Aug.  17.) 

931.721.  PLURAL  LAMP  SOCKET;  R.  B.  Benjamin,  Chicago,  Ill. 
App.  filed  Oct.  17,  1904.  Plural  lamp  socket  with  a  small  base  like 
a  hemisphere  with  a  plurality  of  openings,  a  sleeve  in  each,  a  lamp 
receiving  shell  disposed  therein  ana  a  lining  ring  within  each  sleeve 
for  insulating  the  shell  for  the  sleeve. 

931.722.  CLUSTER  LAMP  SOCKET;  R.  B.  Benjamin,  Chicago,  Ill. 
App.  filed  July  18,  1907.  Disconnectable  body  portion  carrying  the 
lamps,  disconnecting  the  electrical  connections. 

931.743.  ELECTRIC  ENGINE;  W.  Farrell,  Philadelphia,  Pa.  App.  filed 
Aug.  3,  1908.  A  revoluble  frame,  a  stationary  circular  track,  an 
electric  motor  with  the  revoluble  body,  a  wheel  carried  by  the  arma¬ 
ture  of  the  motor  and  engaged  with  the  track  and  electric  connections 
to  the  motor. 

93*. 771.  HANGER  FOR  TROLLEY  WIRES;  C.  A.  Kraynik,  Racine, 
Will  App.  filed  July  10,  1908.  When  the  trolley  wire  breaks,  the 
broken  portion  is  automatically  disconnected  from  circuit.  Levers 
carrying  the  wire.  When  it  breaks  the  lever  opens  the  circuit. 

931.775.  SMELTING  FURN.\CE;  S.  B.  Ladd,  Washington,  D.  C.  App. 
filed  June  7,  1907.  Furnace  for  sulfid  ovens  having  an  elongated 
hearth,  twyers  above  it  and  means  for  passing  an  electric  current 
through  it. 

931.806.  RECTIFIER;  C.  W.  Sirch,  Los  Angeles,  Cal.  App.  filed  Nov. 
2,  1907.  Converts  alternating  into  direct  current  by  a  mercury  recti¬ 
fier,  the  interior  of  thd  bulb  being  kept  Cool  by  circulating  cooling 
air  through  its  center  by  a  special  construction  of  bulb. 

931.807.  INCANDESCENT  LAMP;  E.  H.  Smith,  Aberdeen,  Wash. 
App.  filed  Aug.  21,  1908.  Controllable  glow  lamp.  When  the  bulb 
is  turned  it  completes  the  circuit  through  a  longer  or  shorter  filament 

desired. 


931.835.  ELEVATOR  SIGNAL  SYSTEM;  J.  F.  Baker  and  A.  C.  Moore. 
Kansas  City,  Mo.  Aup.  filed  Oct.  22,  1907.  A  common  switchboard, 
a  separate  contact  for  each  signal  and  operated  by  the  elevator 
mechanism  to  close  a  circuit  through  the  signal  independently  of  the 
contact. 

931,854.  RELAY  MECHANISM;  S.  B.  Fowler,  La  Fayette,  Ind.  App. 
filed  June  5,  1907.  For  telephone  exchanges  for  controlling  the  line 
and  supervisory  signals.  Special  arrangement  of  electromagnets  and 
their  armatures. 

931.904.  TELEPHONE  SYSTEM;  H.  G.  Webster,  Chicago.  Ill.  App. 
filed  Tuly  27,  1906.  A  rotary  switch  for  each  subscriber’s  line  oper¬ 
ated  by  step  by  step  mechanism  from  current  supplied  bv  a  pulsating 
generator.  LTses  two  rela/s — one  a  cut-off  to  connect  the  line  limbs 
to  the  wipers  of  the  switch  when  the  line  circuit  is  selected,  the 
other  is  a  "line  relay"  which  starts  and  stops  the  rotary  switch  during 
the  selection  and  disconnection  of  the  link  circuit.  Also  has  improve¬ 
ments  in  the  calling  signal. 

931.905.  TELEPHONE  SYSTEM;  H.  G.  Webster.  Chicago.  Ill.  App. 
filed  ^uly  27,  1906.  A  rotary  switch  for  each  subscriber’s  line,  actu¬ 
ated  intermittently  by  current  from  a  pulsating  generator  normally 
resting  on  dead  contacts,  but  when  a  plug  is  inserted  into  its  jack, 
the  switch  moves  one  step,  removing  the  normal  battery  and  prevent¬ 
ing  further  operation  of  the  switch  while  the  plu|^  is  in.  When  the 
plug  is  removed  at  the  end  of  the  talking,  the  switch  steps  ahead  to 
normal. 

931.906.  TELEPHONE  SYSTEM;  H.  G.  Webster,  Chicago,  Ill.  App. 
filed  Aug.  13,  1906.  Link  condu^ors  are  interchangeably  associated 
with  subscriber’s  lines.  A  traveling  switch  establishes  a_  TOnnection 
between  the  catling  line  and  an  idle  link  circuit  with  driving  means 
therefor,  a  controlling  magnet,  a  local  circuit  for  the  magnet  whose 
windings  are  so  arranged  as  to  prevent  electrical  _  variations  in  the 
circuit  from  producing  disturbing  currents  in  the  line. 

931,911.  CONTACT  DEVICE  FOR  SWITCHES;  J.  A.  York,  Hartford. 
Conn.  App.  filed  May  18,  1908.  Rotary  snap  switch.  Improvement 
in  pole,  plate. 

931.929.  SECONDARY  BATTERY;  H.  F.  Joel.  Forest  Gate,  England 
App.  filed  April  13,  1908.  Increasing  circulation  of  electrolyte  by 
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•Electric  Furnace, 


932,112. — LightninK  Arrester. 


932,406. — Automatic  Flash  Lamp 


laminx  with  end  heads,  one  having  an  annular  bracket,  a  winding  on 
the  core,  commutator  necks  bearing  against  the  bracket  and  clamped 
thereto. 

932.056.  ELECTRIC  SNAP-SWITCH  MECHANISM;  C.  G.  Perkins, 
Hartford,  Conn.  App.  filed  Oct.  25,  1907.  Parts  may  be  assembled  to 
form  a  single  pole  or  a  double  pole  switch  with  indicating  dial, 

932,069.  ELECTRIC  FURNACE;  F.  J.  Tone,  Niagara  Falls,  N.  Y.  App. 
filed  Dec.  12,  1907.  Has  a  supporting  hearth  which  is  pervious  to  the 
products  with  a  collecting  space  beneath. 

932,072.  SYSTEM  OF  DISTRIBUTION;  H.  L.  Van  Valkenburg;  Nor¬ 
wood,  Ohio.  App.  filed  Aug.  31,  1906.  High  voltage  protecting  switch 
having  a  relay  operated  for  different  values  of  current. 

932,079.  LEAK  DETECTORS;  J._  B.  Williams,  Coraopolis,  Pa.  App. 
filed  July,  27,  1908.  For  detecting  leaks  in  vessels  comprising  a  shell 
enclosing  a  diaphragm,  an  alarm  controlled  thereby,  and  an  airtight 
space  between  the  shell  and  side  of  the  vessel. 

932,083.  TURBO-ROTOR;  A.  H.  Wouters,  Norwood,  Ohio.  App.  filed 
Feb.  28,  1907.  Avoids  displacement  of  windings  by  centrifuf^al  force 
by  using  bands  encircling  the  projecting  portions  01  the  windings  and 
radial  adjustable  bolts. 

932,084.  DYNAMO  ELECTRIC  MACHINE  FOR  DISTRIBUTED  BAL¬ 
ANCING  WINDING;  E.  C.  Wright,  Newport,  Ky.  App.  filed  Jan. 
22,  1906.  A  double  commutator  machine  which  balances  the  current 
taken  from  the  commutators  by  means  of  a  plurality  of  auxiliary  field 
coils  in  parallel  with  each  other  and  in  series  with  the  brushes  on 
each  commutator. 

932.087.  GAS-CONTROLLING  APPARATUS  FOR  BATTERY  CELLS; 
O.  D.  Apple,  Miamisburg,  Ohio.  App.  filed  Feb.  13,  1908.  When 
overcharging  the  gas  is  discharged  by  a  vent  pipe  from  each  cell  to  a 
common  discharge  point  through  a  transparent  reservoir  filled  with 
liquid,  thus  showing  the  condition  of  the  cells. 

932.097.  ROTOR  CONSTRUCTION;  B.  A.  Behrend,  Norwood,  Ohio. 
App.  filed  Dec.  i,  1905.  The  core  circuits  of  disks  having  radial  slots 
and  wedge-shaped  poles  with  a  coil  of  edgewise-wound  copper  sur¬ 
rounding  each  pole. 


932,296.  ELECTRIC  FURNACE;  G.  E.  Landis,  York,  Pa.  App.  filed 
April  8,  1907.  Special  construction  of  lining  having  a  carbon  terminal 
extending  into  the  working  chamber  and  embedded  in  the  lining. 

932,^9.  BRUSH  HOLDER;  A.  L.  McHugh,  Norwood,  Ohio.  App.  filed 
June  5,  1905.  _  The  brush  slides  in  the  holder,  metal  strip  embraces  it 
and  has  a  guide  groove  for  it,  and  a  flexible  conductor  is  secured 
thereto. 

932,^2.  MOTOR  VEHICLE;  L.  G._  Nilson,  Philadelphia,  Pa.  App.  filed 
Feb.  23_,  1906.  A  generator  unit  including  a  storage  battery  assists 
the  engine  in  case  01  overload  and  is  provided  with  a  speed  controller. 

932.323.  TELEPHONE  MOUTHPIECE;  G.  H.  Reed,  New  York,  N.  Y. 
App.  filed  Jan.  16,  1909.  Removable  wire  gauze  diaphragm  with 
annular  disinspecting  pad  located  in  a  groove  in  a  conical  shield. 

932,3.'.8.  BURGLAR  ALARM;  A.  Verhoeven,  Marinna,  Ark.  App.  filed 
May  6,  1909.  For  the  locks  of  doors,  so  that  if  the  knob  is  turned 
while  the  door  is  locked  the  alarm  is  given. 

932,363.  TROLLEY  WHEEL;  F.  S.  Yoder,  Werbersville,  Pa.  App.  filed 
Sept.  30,  1908.  A  trolley  wheel  with  a  groove  and  flanges  to  prevent 
the  wire  from  leaving  the  wheel. 

932,368.  ELECTRIC  FURNACE;  F.  M.  Becket.  Niagara  Falls,  N.  Y. 
App._  filed  June  6,  1908.  A  metallic  electrode  dips  in  the  furnace. 
Cooling  means  therefor  which  are  adjustable  to  regulate  the  cooling 
effect  at  the  working  end  of  the  electrode. 

932,399.  FIRE-ALARM  SYSTEM;  W.  B.  Klahre,  Johnstown,  Pa.  App. 
filed  Aug.  I,  1906.  Make  and  break  wheel  driven  by  a  motor,  the 
wheel  carrying  removable  contact  pins.  , 

932,401.  _  ENCLOSED  PANEL;  H.  Krantz,  Bruokivn,  N,  Y.  App.  filed 
April  4,  1906.  For  switchboards  to  make  the  enclosed  parts  accessible. 

932.405.  DOUBLE-FILAMENT  INCANDESCENT  LAMP;  H.  E.  Mey 

ers,  Denver,  Col.  App.  filed  March  31,  1906.  The  globe  has  a  central 
chamber  and  a  communicating  surrounding  chamber  with  a  filament  in 
each  chamber. 

932.406.  .AUTOMATIC  FLASH  LAMP;  H.  E.  Meyers,  Denver.  Col. 


